ANCHOR

QEA &2

BASELINE ECOLOGICAL RISK ASSESSMENT REPORT
PATRICK BAYOU SUPERFUND SITE
DEER PARK, TEXAS

Prepared for
Patrick Bayou Joint Defense Group

U.S. Environmental Protection Agency

Prepared by
Anchor QEA, LLC

614 Magnolia Avenue
Ocean Springs, Mississippi 39564

March 2013

AR
698804



BASELINE ECOLOGICAL

RISK ASSESSMENT REPORT
PATRICK BAYOU SUPERFUND SITE
DEER PARK, TEXAS

Prepared for
Patrick Bayou Joint Defense Group

U.S. Environmental Protection Agency

Prepared by
Anchor QEA, LLC

614 Magnolia Avenue
Ocean Springs, Mississippi 39564

March 2013



13APR 16 PM L: L5

SUPLRFURD DIY,
REMEDIAL BRANCH
(§SF -



C

TABLE OF CONTENTS
EXECUTIVE SUMMARY .....coviniininininininniinriieniiisieiiissiessosessssisssssessessissessssssosses ES-1
Problem FOIMUIAtION..........c.ccveuririeuereeserriessetessetseeseeesessesesessessassssassassescassessesesesscsesssssnsssesaes 1
Wildlife Risk ASSESSINENL.......ccccevrmiiiininiiiiii e 3
Fish Risk ASSESSIMEINL ......ccvrmimmruirirriiiiniiiiiiiiriereree e et eret s s eresrseas b e s s sbe s saeas 3
Benthic and Aquatic Invertebrate Risk ASSESSMENLt ........cceevivmiiiiiiiininiiiiiiircncns 3
Conclusions and Risk Management Recommendations .............cccccccvinininninninnenicniniinns 5
1 INTRODUCTION .....ccocieriirinrineninicseesiesiassssissssssssssssessesssessssisssissssssessisssssssssessessassssssessessss 1
1.1 Overview of DOCUMENL ....coueiirieeiiirriiiiiiiiiii e senas 2
2  SITE DESCRIPTION......cccocisuisivreerisunsinsisinsissisninssesssnisnsssssistosssssssssssssssssssssssssossssssssssssses 4
3 PROBLEM FORMULATION ......ccceotiimimniiiiiiiiniiennesesssessssississsssessnsssessessnssessssssssesssess 5
3.1 Identification of Ecological COPGs........ccccoommmriiviiininiiiiiiiciiciereteeecaenes 5
3.2  Refined Ecological Conceptual Site Model...........ccccooveiriiiiniiinniiiiicineicinn, 6
3.3  Assessment Endpoints and Measurement Endpoints........ccoeceevieminincnieniinecennennnn 8
3.4 Analysis Plan ....c.c.oooiiiiiiiiiiiii b 9
4 BERA DATASET ...ttt s ssssbs s sssssasss s bes b sss sssssssassnstassesssoses 11
4.1  Data EValUation ..o 11
4.1.1 Data Quality and Management.........ccceeuererinrerireniieniiinniereee e esnesessenes 11
4.1.2 Data Treafment, Summation, and Reduction .........ceeccerenmvvinivcniiincninnenccecnenes 12
4121 General Data Treatment Rules ... 12
4.1.2.2  Summation Rules.......cccoviiiiiiiiiiii 12
4.1.2.3  Toxic Equivalency QUOtients.........cccovuvieinrinineiiiitinieiceeeeneeenen e 13
4.2 SEIMENT ..ottt e bbb 14
4.3 SUrface Water ........cccviiiiviiiniiiiiic e s 15
44 TISSUE .ottt e bbb a s 16
45 Bioassay/Sediment Chemistry Data.........cccocviuieviininiinciiniciieeee e 17
4.6  Porewater Data.......ccooeviiiiiiiiiciini s 18
4.7 Benthic Community Data........ccoooviiiiniiiiiinici e 18
5 ECOLOGICAL COPC SUMMARY ......cccvimimiinimniiiiniiiensinsisesiesisssississssssessessesssssenes 20
5.1 Benthic and Aquatic Invertebrate COPCs........c.ccooeirimiiiiiininiiirccce 21
Baseline Ecological Risk Assessment Report March 2013

Patrick Bayou Superfund Site i 040284-01



C

Table of Contents

5.2 Fish COPGCS...uiiciiiriieiictnrtirreserrestesieestessestsesee e eeteeerreer e teesrae s esstesnaesraans 21
5.3  Aquatic-Dependent Wildlife COPGs........c.cccoiiiiiiiiiniiiiiccr e 22
6 WILDLIFE RISK ASSESSMENT .......ccccmiiiiriinrinnintinincinsiinseteseeesesessssssesessseessnssasssssane 24
6.1  EXpOSUre ASSESSIMENL .....ccccouiiiriiiiiriinieiiintee ettt s bbb b s s 25
6.1.1 Dietary Exposure Parameters ...........ccoovneiniiininiiniiniiicneeinenennnes e 26
6.1.2  Exposure Point CONCENtIations.........cceveeierieieteeiesteieteiieeeeseres e ses s s e 27
6.1.2.1 Fish and Shellfish............oocieiiiriiieciricecrenee s sne et eeesveeeneas 28
6.1.2.2 SEAIMENL ...ceveeeeeeteiceeeee e ceteereenresetee e e sne e s sesssbassnseesstesssassseseseessnsonsesennes 31
6.1.2.3 Terrestrial Animals and Plant Matter ........coccovveeeiiviniirnenieenineccennecceenen. 33
6.1.3  Area USE FaCLOTIS ...ccueevereeiririeiiriieitenienientestecreee ettt s sssesnessesasesseesesssesnnenuenes 35
6.2 Effects ASSESSIMENT.......cccveeuirieeeieeieeieetenteeteseesseseesresssesasesstesssasssessasssessassessnessessasssens 36
6.2.1 Development of Inorganic Mercury TRV ..ot 37
6.3  Risk Characterization and Uncertainty Analysis .........ccccooeeiociiriiiinnicnniininncnnn. 38
6.3.1 Characterizing PCB Risks .......ccccoceveiniiiiiiiiiee 38
6.3.2  RiSK ESHIIMAES ....uveieireieiireeeieeeetee et e see e st eessee s ssee e stn e e s st e eeaeeeesasenesaneesanesesasenens 39
6.3.2.1  Belted Kingfisher........ccocoeiiiiniiic s 39
6.3.2.2 Carnivorous Birds.......ecceververerieeriiinieeniestecte et sbe e 39
6.3.2.3 RACCOOM ...ttt ettt st ee e st et e e seaesasesbe e saaesaasneennens 40
6.3.2.4  Spotted SandpiPer.......cocvrivrmieiriiniriinirenc e 40
6.3.3  Uncertainty Analysis........coccovreiriiiiiininiiii e 40
6.3.3.1  EXpOSUre ASSESSMENT.....cecueueimimcrriniiriicieiiieneiricttiseceene e SRS 41
6.3.3.2 Effects ASSESSIMENT......cccueeerrerrerrrerreriensersieneestesseeeeesseesseessesseessessuessesssessenas 44
6.3.3.3  Risk CharaCterizZation .........cccocuererrrrrrrirsnneeseesiesieesieneesieesaassessesssessesssossenns 45

6.4 RiSK CONCIUSIONS ...cvirvirririeririerieeeertereeste et eteeeeeseestestestaessesssessssssessstssesessessseas 45
7 FISH RISK ASSESSMENT .......cuviuiiriinininrnininrceennissnissssssasssssssssssssssssssssessssssssssssssens 47
7.1  Bioaccumulative COPCs Risk ASSESSIMENL.....c.cecueerierriereerieinienerireereeneeessessesseesseesenne 47
7.1.1  EXpOSUTe ASSESSINENL......ccccceriimiuiriimiiiniitiineneseeiee ettt b e ss s as e bens 48
7.1.1.1  Selenium Exposure ASSESSINENL ..........cccoiiriiiiniiiniiineeneneeeeneneesneisesssns 49
7.1.2  Tissue Based Effects ASSESSIMENT....cc.coeeueereereereereeririeeennsresseeseereteseessesseseeseeseenees 50
7.1.3  Risk Characterization and Uncertainty Analysis..........ciccoveeeercrncinniiinininnen. 51
7.1.3.1 Risk Characterization ........ccocceeeeeeteeieernerereersnrenneeinneessiessssessseesssesssessseossnens 51
7.1.3.2  Uncertainty ANalysis.......coocooeremnerecincmninimninninineneisieicneessesessesesensensenae. 51
Baseline Ecological Risk Assessment Report : March 2013

Patrick Bayou Superfind Site i 040284-01



Table of Contents

7.2 Surface Water Direct Contact Risk ASSeSSMENt........c.ccoovviiiiiiiiiniiininiininineenneeenenns 53
7.3 Risk Conclusions .......c.coeiiiiiiiiiiiniiie s 54
8 BENTHIC INVERTEBRATE RISK ASSESSMENT .......cccoontiinicrisisninnriinnnisinsinisinnnacsnns 55
8.1  Sediment Risk ASSESSIMENL......cceveevreuiiriiiiiiiiiiii b eeenee 55
8.1.1 Overview of the Benthic Invertebrate WOE Approach..........ccccovvevivvininnnccnne 57
8.1.2 Data Used for the WOE Approach.........ccoevivvviciriccriininiiiiincccceccenenns 58
8.1.3 Benthic Toxicity Line of EVidence ..........ccccoeeeieiiieiiiiiiiirieeecens 59
8.1.4 Sediment Chemistry Line of Evidence........ccoovneiininiinniiicne 60
8.1.5 Benthic Community Line of Evidence..........ccocoinmriiiiininiiiniinniicccncen 61
8.1.6 Weight of Evidence Risk Characterization...........cccccccenuiiinnnneniinnnicnenienececnenns 62
8.1.7 Benthic Invertebrate Risk Assessment Uncertainty Analysis..........cccoveinuenrenne 62
8.1.7.1  Sensitivity Analysis for Benthic ToxXiCity......cccecevvrinnininvnniviinniiiinn, 63
8.1.7.2 Sensitivity Analysis for Optimized Mean Probable Effect Level-Quotient 63
8.1.7.3  Sensitivity Analysis Benthic Community .........ccccevnivviiinvnnnnnennciciinin 64

8.2  Surface Water Risk ASSESSIENL........coceviririiiiiiietiieiic s 64
8.2.1 EXPpOSUIe ASSESSIMENL.......cccueriiiiiiniisiiiiiiiiieeteere et ssae e srnssssesnesrnesbeessassssaeons 65
8.2.2  Effects ASSESSIMENL.....ccccovuiiuerrerereenieicic ittt s b e st e sa e b ese s enenne 65
8.2.3 Surface Water Risk Characterization..........ccocoiveiiirinininiiinniiineeeenenns 66
8.2.4 Surface Water Uncertainty Analysis................ e e e 67
8.3  Risk ConCIUSIONS .....c.coevivuimiiiiiiiiniic s 68
8.3.1  SedIMENL ...oouniiiiieirirceee it 68
8.3.2  SUIfAce WALET ....c.ovvieiieiiciiiciiccr ettt e 69

9 AQUATIC PLANTS, REPTILES, AND AMPHIBIANS UNCERTAINTY DISCUSSION...70

9.1 AQUAtiC PIants......c.oouiiiiiiiiiiici et 70
9.2  Reptiles and Amphibians........ccceviviniiniininiiii e 71
10 CONCLUSIONS AND RISK MANAGEMENT RECOMMENDATIONS ..........cccovvvenenee 72
11 REFERENCES ....ucuovivtiiririiinniiiiiieineriisensssesssesssessssessessssssssssssessnesssssasssssssssessones 74
List of Tables
Table 3-1 Assessment Endpoints, Measurement Endpoints, and Lines of Evidence

Table 4-1 Summary of BERA Dataset

Baseline Ecological Risk Assessment Report March 2013
Patrick Bayou Superfund Site ¥iil 040284-01



Table of Contents

Table 4-2 Toxic Equivalency Factors for Toxicity Equivalent Calculations

Table 4-3 Summary of Site Surface Sediment Data Evaluated in the BERA Dataset

Table 4-4 Summary of Site Surface Water Data Evaluated in the BERA Dataset

Table 4-5 Summary of Site Tissue Data Evaluated in the BERA Dataset

Table 4-6 Summary of Bioassay/Sediment Toxicity Data Evaluated in the BERA Dataset

Table 4-7 Summary of Benthic Community Data in BERA Dataset

Table 5-1 Receptor Group COPCs

Table 5-2 Complete List of Benthic and Aquatic Invertebrate COPCs

Table5-3  Complete List of Fish COPC

Table 5-4 Complete List of Aquatic-Dependent Wildlife COPCs

Table 6-1 Summary of Exposure Parameters for Wildlife Dietary Exposure Assessment

Table 6-2 Prey Grouping for Fish and Invertebrate Exposure Point Concentration
Calculations '

Table 6-3 95 UCLs for Fish and Invertebrate Prey Groups

Table 6-4 Surface Weighted Average COPC Concentrations in the Intertidal and
Supratidal Areas

Table 6-5  Area Use Factor Summary for Wildlife Receptors

Table 6-6 Avian LOAEL TRVs

Table 6-7 Mammalian LOAEL TRVs

Table 6-8 HQs for Wildlife Receptors

Table 6-9 HQ Uncertainty Analysis

Table 6-10  Upper and Lower Bound Area Use Factor Estimates for Wildlife Receptors

Table 6-11  Area Use Factor Uncertainty Analysis for Wildlife Receptors

Table 6-12  PCB Uncertainty Analysis for Wildlife Receptors

Table 7-1 Fish Groupings for Fish Exposure Point Concentration Calculations

Table 7-2 Tissue EPCs for Fish Bioaccumulation Pathways

Table 7-3 Fish LOED TRVs

Table 7-4 HQs for Fish Receptors

Table 7-5 PCB Risk Characterization Uncertainty Assessment for Fish

Table 7-6 Biomagnification Uncertainty Analysis

Table 8-1 Sediment Toxicity Line of Evidence Summary

Table 8-2 Sediment Chemistry Line of Evidence Summary

Table 8-3 . Benthic Community Line of Evidence Summary

Baseline Ecological Risk Assessment Report March 2013

Patrick Bayou Superfund Site v 040284-01



Table of Contents

Table 8-4 Weight of Evidence Risk Characterization Summary for Benthic Invertebrates

Table 8-5 Sediment Toxicity Sensitivity Analysis

Table 8-6 Sediment Chemistry Sensitivity Analysis

Table 8-7 Benthic Community Sensitivity Analysis

List of Figures

Figure 1-1 ~ USEPA Eight-Step Process for Ecological Risk Assessment (Adapted from
USEPA 1997)

Figure 2-1  Patrick Bayou Superfund Site Vicinity Map

Figure 3-1  Baseline Ecological Risk Assessment Conceptual Site Model

Figure 3-2  Simplified Ecological Conceptual Site Model

Figure 4-1  BERA Dataset Sediment Sample Locations

Figure 4-2  BERA Dataset Surface Water Sample Locations

Figure 4-3  BERA Dataset Invertebrate Tissue Sample Locations

Figure 4-4  BERA Dataset Fish Tissue Sample Locations

Figure 4-5  BERA Dataset Benthic Toxicity and in situ Community Sample Locations

Figure 6-1  Patrick Bayou Tidal Zones

Figure 8-1  Benthic Invertebrate Risk Characterization for Sediment

Figure 8-2  Relative Contribution of COPC to Optimized Mean PEL-Q by Station

List of Appendices

Appendix A BERA Dataset

Appendix B Surface Sediment Interpolation and Averaging _

Appendix C Wildlife Risk Assessment Supporting Information

Appendix D Fish Risk Assessment Supporting Information

Appendix E  Benthic Invertebrate Risk Assessment Supporting Information

Appendix F  Comments and Responses Matrix for TCEQ, NOAA, and USEPA - Draft
Ecological Risk Assessment

List of Attachments

Attachment 1 Ecological Fish and Invertebrate Tissue Sampling Data Report

Baseline Ecological Risk Assessment Report
Patrick Bayou Superfund Site v

March 2013
040284-01



Table of Contents

LIST OF ACRONYMS AND ABBREVIATIONS

Mg microgram

pg/L micrograms per liter

95 UCL 95 percent upper confidence limit
ACR acute-to-chronic ratio

Ah aryl hydrocarbon

ANOVA analysis of variance

AOC Administrative Order on Consent
AQUIRE Aquatic Toxicity Information Retrieval
AUF area use factor

AWQC ambient water quality criteria

BAF bioaccumulation factor

BCF bioconcentration factor

BEHP bis(2-ethylhexyl) phthalate

BERA Baseline Ecological Risk Assessment

BERA Work Plan  Final Baseline Ecological Risk Assessment Work Plan
BI benthic index

BMF biomagnification factor

BSAF biota-sediment accumulation factor

CCA canonical correspondence analysis

CERCLA Comprehensive Environmental Response, Compensation, and Liability
Act

cm centimeter

COC chemical of concern

COlI chemical of interest

COPC chemical of potential concern

CSM Conceptual Site Model

DDT dichlorodiphenyltrichloroethane

DL detection limit

DO dissolved oxygen

Baseline Ecological Risk Assessment Report March 2013

Patrick Bayou Superfund Site . vi 040284-01



Table of Contents

DOC
DQO
DW
Eco-SSL
EPC
ERA
ERED
ES-BI
ESBTU
FAV
FCV
FCM
FS
GOM
GOMA
GOMA B-IBI
HPAH
HQ
HSC
JDG

kg

~ km
km?
L/kg
LOAEL
LOE
LOED
LPAH
MeHg

mg

dissolved organic carbon

data quality objective

dry weight

ecological soil screening level

exposure point concentration

ecological risk assessment

Environmental Residue-Effects Database

Engle and Summers Biotic Index

Equilibrium Partitioning Sediment Benchmark Toxic Unit
Final Acute Value

Final Chronic value

food chain multiplier

Feasibility Study

Gulf of Mexico

Gulf of Mexico Alliance

Gulf of Mexico Alliance Benthic Index of Biological Integrity
high molecular weight polycyclic aromatic hydrocarbon
hazard quotient

Houston Ship Channel

Joint Defense Group

kilogram

kilometer

square kilometer

liters per kilogram

lowest observed adverse effects level

line of evidence

lowest estimated dose

low molecular weight polycyclic aromatic hydrocarbon
methylmercury

milligram

Baseline Ecological Risk Assessment Report
Patrick Bayou Superfund Site , vii

March 2013
040284-01



Table of Contents

mg/kg milligrams per kilogram

mg/L milligrams per liter

MHHW mean higher high water

MLLW mean lower low water

NAVDSS North American Vertical Datum 1988
ng/L nanograms per liter

NOAA National Oceanic and Atmospheric Administration
NOAEL no observed adverse effects level

PAH polycyclic aromatic hydrocarbon

PB Patrick Bayou

PBLO Patrick Bayou Lead Organization

PCB polychlorinated biphenyl

PCDD polychlorinated dibenzo-p-dioxin

PCDF polychlorinated dibenzofuran

PEC-Q probable effect concentration quotient
PEL-Q probable effect level quotient

PRG preliminary remediation goal

PRP potentially responsible party

PSCR Preliminary Site Characterization Report
QAPP Quality Assurance Project Plan

RG remediation goal

RI Remedial Investigation

RI/FS Remedial Investigation/Feasibility Study
SAP Sampling and Analysis Plan

SH State Highway

Site Patrick Bayou Superfund Site

SOW Statement of Work

SQG sediment quality guideline

SQG-Q - sediment quality guideline quotient
SQT sediment quality triad

Baseline Ecological Risk Assessment Report March 2013

Patrick Bayou Superfund Site viii 040284-01



Table of Contents

C

SWAC
TCDD
TCEQ
TDI
TEF
TEQ
TL
TMDL
TNRCC
TOC
TRV
TU
USACE
USEPA
C VOC
WOE
WQB
wQC

WWTP

semivolatile organic compound

surface weighted average concentration
2,3,7,8-tetrachlorodibenzo-p-dioxin

Texas Commission on Environmental Quality
total daily intake

toxic equivalency factor

toxic equivalent quotient

trophic level

total maximum daily load

Texas Natural Resource Conservation Commission

total organic carbon

toxicity reference value

toxic unit

U.S. Army Corps of Engineers

U.S. Environmental Protection Agency
volatile organic compound
weight-of-evidence

water quality benchmark

water quality criteria

wet weight

waste water treatment plant

Baseline Ecological Risk Assessment Report
Patrick Bayou Superfund Site Ix

March 2013
040284-01



EXECUTIVE SUMMARY

This Baseline Ecological Risk Assessment (BERA) meets the requirements of Task 4 in the

Statement of Work (SOW) of the Administrative Order on Consent (AOC) for the Remedial

Investigation/Feasibility Study (RI/FS) of the Patrick Bayou Superfund Site (Site). The

approach followed in the BERA provides a characterization of potential Site-related risks to

ecological receptors resulting from the presence of hazardous substances in Site media, as

presented in the Baseline Ecological Risk Assessment Work Plan (BERA Work Plan; Anchor
-QEA 2011a).

Problem Formulation

The BERA Conceptual Site Model (CSM) illustrates known and suspected sources of
chemical contamination, types of chemicals and affected media, known and potential routes
of migration, and known or potential ecological receptors. Complete and potentially

significant exposure pathways are identified for the following ecological receptors:

¢ Benthic invertebrate community

e Fish community

e Sediment-probing birds and omnivorous/herbivorous birds — spotted sandpiper
¢ Carnivorous wading birds — composite avian receptor!

e Piscivorous birds — belted kingfisher

¢ Omnivorous/herbivorous mammals — raccoon

The exposure pathways for these receptors include a combination of direct contact with

sediment, sediment ingestion, biota ingestion, and contact with porewater and surface water.

The assessment endpoints for the selected receptors are based on protection and maintenance
of the communities or populations they represent. Although the goal of the assessment
endpoints is based on protection of communities and/or populations, the measurement

endpoints for most ecological receptors evaluated in the BERA concern the survival, growth,

1 A composite avian receptor based on several different species was chosen to represent the range of life
histories, physical descriptions (e.g., body weight), and feeding strategies of species within this guild.
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Executive Summary

and reproduction of the organisms in each receptor group?. This practice, which is common
in Superfund ecological risk assessment (ERA), requires the extrapolation of individual level
effects to assess potential risks to the community or population being considered. As such,
thresholds for effects in this BERA are set at a level that may cause limited adverse effects on
individuals but, if not exceeded, are not expected to result in adverse effects to the

community or population overall.

Estimates of risk for all receptors are performed using deterministic approaches. Single
estimates of exposure, such as estimated dietary intake or empirical estimates of
concentration of a chemical of potential concern (COPC) in sediment are compared to levels
that may result in adverse effects to ecological receptors. The exposure assessment quantifies
the magnitude and spatial and temporal patterns of exposure to COPCs for ecological
receptors identified during problem formulation. Consistent with the BERA Work Plan, the
lowest observed adverse effects levels (LOAELS), or their equivalent, are used to define

effects levels for risk estimates.

A hazard quotient (HQ) representing the ratio of estimated exposure to the adverse effects
level is calculated for each receptor-COPC pair. Receptor-COPC exposure scenarios that
result in HQs less than 1.0 are not expected to result in any adverse effects to either the
individual receptor or the overall community or population of receptors represented by the
receptor evaluated in the risk assessment. In addition to evaluating quantitative descriptions
of ecological risks and threshold concentrations for adverse ecological effects, the risk
characterization also presents information on the significance of the identified risks to

support risk management decisions.

Several sources of uncertainty are associated with all Superfund risk estimates (USEPA 1997).
Uncertainty in this BERA is primarily addressed through sensitivity analysis, whereby
different point estimates of parameter uncertainty (e.g., treatment of non-detects) are used to

bracket a range of risk estimates around the baseline scenario.

2 The exception to this approach is the evaluation of benthic community composition measurement endpoint.
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Wildlife Risk Assessment

Dietary exposure of wildlife to Site COPCs is the primary line of evidence (LOE) to assess
risk to these receptor groups. Both prey tissue (i.e., fish and shellfish) and incidental
sediment ingestion are considered in dietary dose estimates. Several potentially
bioaccumulative COPCs, including polychlorinated biphenyls (PCBs), polychlorinated
dibenzo-p-dioxin/polychlorinated dibenzofuran (PCDD/PCDFs), polycyclic aromatic
hydrocarbons (PAHs), lead, mercury, hexachlorobenzene, hexachlorobutadiene, 1,3-
dichlorobenzene, and 1,4-dichlorobenzene, were identified in the BERA Work Plan and are
evaluated for wildlife. Only one COPC, PCBs expressed as 2,3,7,8-tetrachlorodibenzo-p-
dioxin equivalents (i.e., PCB toxic equivalents [TEQs]), is equal to or exceeds a HQ of 1.0 for
two receptors: spotted sandpiper and belted kingfisher. Uncertainty analysis indicates that
HQs for these COPC-receptor pairs may be above or below the threshold of concern (HQ of
1.0) depending on the assumptions used to characterize risk; demonstrating that within the
ranges of exposure and effects variables evaluated, risks may or may not exceed a threshold

of concern for these COPC-receptor pairs.

Fish Risk Assessment

Risks to fish are assessed using a body burden approach, comparing the concentration of
COPCs in fish tissue to tissue levels that are expected to have adverse effects on fish. The
BERA Work Plan identified PCBs, PCDD/PCDFs, mercury, and selenium as bioaccumulative
fish COPCs. Measured or estimated levels of these COPCs in whole body fish are compared
to their corresponding effects levels. None of the COPCs exceed their respective effects
levels (i.e., all HQs are less than 1.0). As a result, no adverse risk to fish populations from
Site COPCs are identified.

Benthic and Aquatic Invertebrate Risk Assessment

Sediment chemistry, Site specific toxicity tests, and data on the condition of the benthic
community (e.g., abundance, diversity, etc.) are used to assess risk to benthic invertebrates

from exposure to sediment COPCs.

Initially, benthic toxicity models were evaluated to determine if an empirical, Site-specific

relationship between surficial sediment chemistry and observed toxicity in laboratory

Baseline Ecological Risk Assessment Report March 2013
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Executive Summary

bioassays using Site sediment could be established. If such a model could be developed,
toxicity in Site sediments could then be predicted across the Site using sediment chemistry
alone. Several different quotient or toxic unit (TU) models that have been described in the
open literature to assess this relationship were evaluated in the BERA Work Plan (Anchor
QEA 2011a). The performance of each model was assessed by applying it to Site specific, co-
located bulk sediment chemistry data and bioassay (i.e., toxicity) data for the marine
amphipod Leptocheirus plumulosus. Of the models assessed, a mean quotient model using
the Probable Effects Level (Long et al. 2006) was initially selected based on several
performance criteria identified in the BERA Work Plan. This model, hereafter referred to as
the mean Probable Effects Level-Quotient (PEL-Q), was refined using a series of
optimization steps in the BERA Work Plan. This optimized model included four COPCs
(total PCBs, total PAHs, lead, and bis(2-ethylhexyl)phthalate [BEHP]) that demonstrated a

statistically significant difference in concentration between toxic and non-toxic samples.

This toxicity model initially developed in the BERA Work Plan was refined and reevaluated
during the BERA. During the development of the BERA, it became apparent that the
toxicity model, as initially conceived, had several limitations that could not be resolved and
that led to a significant amount of uncertainty in its utility and relevance as a primary line of
evidence. Specifically, and in no particular order of priority, these limitations are: the lack of
reference area toxicity tests to account for naturally occurring stressors and confounding
factors (e.g., salinity acclimation, porewater ammonia, etc.) that may result in an unknown
but potentially significant amount of conservative bias in the toxicity attributed to Site
COPCs; the model, when applied to other test species, results in a high percentage of false
positives, leading to a potentially significant amount of Site sediments to be falsely predicted
as toxic; and the analytical uncertainty in the PCB analysis in the toxicity sample dataset
confounds the extrapolation of the sediment chemistry data to more recent samples. Thus,
the uncertainty in the model, which is primarily a function of the uncertainty in the data
used to develop the model, did not lead to a sufficient level of confidence in the model to

define the magnitude and extent of risks to the benthic community.

Therefore, a weight of evidence (WOE) approach was developed in the BERA to assess
benthic risk. This WOE approach included the review and analysis of Site-specific bulk

sediment chemistry data, sediment bioassay data, and benthic community data as LOEs. The

Baseline Ecological Risk Assessment Report March 2013
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C objective of the WOE approach was to use the apparent correspondence between the values

or metrics assigned to the LOEs, and the overall strength of the correspondence, where it
existed, to identify areas of the Site where measurable incremental risks to the benthic
community due to exposure to Site-related COPCs are deemed probable, indeterminate, or
low. The way in which the degree and strength of correspondence among the three LOEs
was factored into the consensus-based ranking of different areas of the Site is considered to
be conservative (i.e., biased toward identifying areas as probable or indeterminate, rather
than low). Twelve different locations within the Site with co-located synoptic bulk sediment
chemistry, bioassay data, and benthic community were included in the analysis. Based on
the WOE approach, two of these locations were identified as areas where incremental Site-
related risks to the benthic community are probable, five locations were identified as
indeterminate areas, and five locations were identified as low. PCBs were identified as a
primary driver for probable risk locations and are designated as a chemical of concern (COC)

for the benthic community.

Finally, the BERA Work Plan identified PCBs as a surface water COPC for benthic and

C aquatic invertebrate communities. Surface water levels of PCBs did not exceed relevant
effect levels for invertebrates. Thus, no risks to invertebrates from PCBs in surface water are
identified.

- Conclusions and Risk Management Recommendations

The following risk management recommendations are made for the Site based on the
outcome of the BERA:

1. PCB TEQ HQs for the sediment-probing and piscivorous bird receptor groups?® are
equal to 1.0 and 1.7 for spotted sandpiper and belted kingfisher, respectively.
However, uncertainty analyses indicate that HQs for these COPC-receptor pairs may
be above or below the threshold of concern (HQ = 1.0) depending on the assumptions
used to characterize risk. Thus, within the ranges of exposure and effects variables
evaluated, risks may or may not exceed a threshold of concern for individuals exposed

to PCBs in Site media.

3 Based on risks to the belted kingfisher.
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2. Risks to fish populations at the Site are negligible and no risk management for this

receptor group is necessary.

Using a WOE approach, areas of probable benthic risk were identified. Although a
quantitative risk characterization for the benthic community could not be performed
within the acceptable range of uncertainty, it is apparent that probable risks to the
benthic community are likely associated with bulk sediment PCBs. Although no
specific risk management recommendations are provided herein, risk management for
this receptor group should be considered within the overall context of other risk
management considerations (e.g., water quality standards) during the Feasibility
Study (FS).

Ecological and human health risks occur along a continuum and there is not a
quantifiable bright line for those risks. Remedial alternatives will be evaluated in the
FS that lower the overall Site and sub-area risk for areas that are characterized as
indeterminate and probable risks. In concert with USEPA, quantitative tools will be
developed to assess the ultimate risk reduction expected from a specific remedial
alternative and that risk reduction score will be used as part of the effectiveness
assessment for each alternative, along with USEPA’s other FS criteria. In addition,
the evaluation of surface water impacts as related to sediment concentrations will be a

part of the evaluation of remedial alternatives.
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1 INTRODUCTION

This document presents the Baseline Ecological Risk Assessment (BERA) component of the
Patrick Bayou Superfund Site (Site) Remedial Investigation/Feasibility Study (RI/FS). It
describes the approach, data, and results used to complete the baseline risk assessment for
ecological receptors required in Task 4 of the Statement of Work (SOW) of the
Administrative Order on Consent (AOC) entered into with the U.S. Environmental
Protection Agency (USEPA) for the RI/FS dated on January 31, 2006.

The BERA follows the ecological risk assessment (ERA) approach presented in the Fina/
Baseline Ecological Risk Assessment Work Plan (BERA Work Plan; Anchor QEA 2011a).
The approach is consistent with USEPA Guidance for Conducting ERAs (USEPA 1997, 1998),
or as directed by USEPA. In addition, state guidance (Texas Natural Resource Conservation
Commission [TNRCC] 2001; Texas Commission on Environmental Quality [TCEQ] 2006) is

considered where appropriate.

The ERA process at Superfund sites is described as a series of eight-steps (Figure 1-1; USEPA
1997). The screening-level problem formulation and ecological effects evaluation (Steps 1
and 2 of the USEPA framework) are part of the initial ecological risk screening assessment,
which have been completed along with portions of Steps 3 through 6 (problem formulation,
study design and data quality objectives (DQOs), field sampling planning, and site
investigation) through previous RI/FS documents described in the BERA Work Plan. The
BERA Work Plan also provides a refinement of Steps 3 through 6. Step 7 (risk
characterization) is performed in this BERA, which also includes summaries of the previous
steps, exposure and effects assessments, and an uncertainty analysis. Step 8 (risk
management) is the phase where remedial actions are considered and is part of the Feasibility
Study (FS).

The general objectives of the BERA are to:

o Identify whether unacceptable ecological risks due to chemicals of potential concern
(COPCs) are present at the Site.
¢ Describe the range and magnitude of those risks to ecological receptors in the absence

of any Site remediation.

Baseline Ecological Risk Assessment Report March 2013
Patrick Bayou Superfund Site 1 040284-01



C

Introduction

Identify, as chemicals of concern (COCs), those chemicals that exceed an acceptable-

risk threshold for one or more ecological receptors.

The results of the BERA will also support the establishment of risk-based preliminary

remediation goals (PRGs) during the FS. Along with other risk management considerations,

the risk-based PRGs will be used in the evaluation of remedial options in the FS and,

ultimately, identification of final Remediation Goals (RGs) when the remedy is selected.

1.1

Overview of Document

The remainder of this document is organized as follows:

Section 2 — Site Description — This section provides general information about the
ecological habitat types and species present at the Site.

Section 3 — Problem Formulation — This section presents a summary of the ecological
COPCs, the conceptual exposure model, and the selected assessment and
measurement endpoints.

Section 4 — BERA Data — This section presents a summary of the Site data used in the
BERA.

Section 5 — Ecological COPC Summary — This section summarizes the process used to
identify ecological COPCs and presents the COPCs for each ecological receptor group.
Section 6 — Wildlife Risk Assessment — This section presents the exposure, effects, and
risk characterization evaluation for selected bird and mammal receptors.

Section 7 — Fisk Risk Assessment — This section presents the exposure, effects, and risk
characterization evaluation for selected fish receptors.

Section 8 — Benthic Invertebrate Risk Assessment — This section presents the
exposure, effects, and risk characterization evaluation for the benthic invertebrate
community. _

Section 9 — Aquatic Plants, Reptiles, and Amphibians Uncertainty Discussion ~ This
section provides a qualitative discussion of uncertainty regarding risks to these
receptors.

Section 10 — Conclusions and Risk Management Recommendations — This section
presents the overall risk conclusions of the BERA and risk management

recommendations.
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C' The following Appendices and Attachments are also included as part of this BERA:

s Appendix A — BERA Dataset

s Appendix B — Surface Sediment Interpolation and Averaging

s Appendix C — Wildlife Risk Assessment Supporting Information

s Appendix D — Fish Risk Assessment Supporting Information

s Appendix E — Benthic Invertebrate Risk Assessment Supporting Information

e Appendix F - Comments and Responses Matrix for TCEQ, NOAA, and USEPA - Draft
Baseline Ecological Risk Assessment

¢ Attachment 1 — Ecological Fish and Invertebrate Tissue Sampling Data Report

March 2013
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2 SITE DESCRIPTION

Patrick Bayou is a tributary of the Houston Ship Channel (HSC) in Harris County, Texas
(Figure 2-1). Patrick Bayou discharges into the south side of the HSC approximately 2.3
miles upstream of its confluence with the San Jacinto River. The Site, its history, and its
physical features are described in more detail in the Preliminary Site Characterization Report
(PSCR; Anchor Environmental 2006), a brief summary is provided in the following
paragraphs.

The Site is located north of State Highway (SH) 225 downstream of the City of Deer Park
Waste Water Treatment Plant (WWTP) and flows north approximately 10,200 feet (1.9
miles) to the HSC. The drainage upstream of the Site originates in the City of Deer Park and
consists of trapezoidal, concrete-lined ditches, which transition into large culverts
underneath SH 225. These culverts emerge into a gunite-lined channel at the upstream Site
boundary. The gunite-lined portion of the Site extends approximately 1,800 feet north
(downstream) and ends near an east-west trending railroad bridge crossing. This gunite-
lined portion of the Site has an unconsolidated, earthen bottom. Downstream of the gunite-
lined portion of the Site, the channel is composed of natural and armored banks. Nearly the
entire Site is tidally influenced. A tributary of Patrick Bayou referred to as the East Fork,
joins the Site approximately 6,500 feet upstream of the mouth of Patrick Bayou. The East
Fork is a small intermittent stream approximately 5,500 feet long that flows in a

northwesterly direction.

To support consistent spatial referencing, the Site is segmented by stations from the mouth of
Patrick Bayou at its confluence with the HSC (Station PB-0004), up to the Site boundary at
the culverts under SH 225 (Station PB-102). These stations provide the approximate linear
distance from downstream to upstream in hundreds of feet (e.g., Station PB-102 is

approximately 10,200 linear feet from the mouth of Patrick Bayou).

* PB - ‘Patrick Bayou’
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3. PROBLEM FORMULATION
This section presents the problem formulation for the BERA. The BERA problem

formulation is developed in Step 3 of the eight-step risk assessment process and identifies
specific factors to be addressed in the ERA (USEPA 1997).

The problem formulation step of the ERA process includes the following:

¢ Refinement of preliminary COPCs

e Further characterization of the ecological effects of COPCs at the Site

¢ Review and refinement of information on fate and transport, complete exposure
pathways, and ecosystems potentially at risk

e Selection of assessment and measurement endpoints

e Development of a Conceptual Site Model (CSM) and risk questions

¢ Development of an analysis plan

Detailed information on the BERA problem formulation is presented in the BERA Work

Plan and the elements of the problem formuylation are summarized here as follows:

¢ Refined screening process for identifying COPCs (Section 3.1)
e Refined CSM (Section 3.2)
o Refined assessment and measurement endpoints (Section 3.3)

¢ Analysis plan outlining the methods for conducting the BERA (Section 3.4)

3.1 Identification of Ecological COPCs

As part of the refined screen conducted following the procedures described by USEPA

(1997, 2001), data from the Site were screened to identify the BERA COPCs. Refinement of
the ecological COPCs was performed in an iterative fashion; refinements were performed as
additional relevant data became available during the RI (Anchor Environmental 2006;
Anchor 2008a, 2008b). The most recent refinement was conducted as part of the BERA
problem formulation presented in the BERA Work Plan. The most recent round of sediment
and surface water data (Anchor QEA 2010) was used to refine the final list of COPCs for the
BERA. A general summary of the refined screen and ecological COPCs that were identified

for each ecological receptor group are presented in a separate section (Section 5).

Baseline Ecological Risk Assessment Report March 2013
Patrick Bayou Superfund Site ‘ 5 040284-01



Problem Formation

3.2 Refined Ecological Conceptual Site Model

The ecological CSM for the BERA is one of the four primary products of Step 3 of the
eight-step ERA process (USEPA 1997), along with assessment endpoints, exposure pathways,
and risk questions. An ecological CSM describes predicted relationships between receptors

potentially at risk and the stressors to which they may be exposed.

Consistent with Superfund guidance (USEPA 1997), ecological receptors were identified in
the BERA Work Plan to represent the range of organisms exposed to COPCs at the Site. For
the BERA, the following species or groups of species (communities) were identified as

representative ecological receptors:

¢ Benthic invertebrate community

e Fish community A

¢ Sediment-probing birds and omnivorous/herbivorous birds — spotted sandpiper
¢ Carnivorous wading birds — composite avian receptor>

e Piscivorous birds — belted kingfisher

e Omnivorous/herbivorous mammals - raccoon

Elements of the ecological CSM include information about source media, transport pathways,
exposure media, routes of exposure, and receptors. An exposure pathway is considered
complete if a chemical of interest (COI) can travel from a source to ecological receptors and
is available to the receptors via one or more exposure routes (e.g., ingestion; USEPA 1997).
The ecological CSM provides a basis for identifying those exposure pathways and provides a

framework for characterizing those risks associated with potentially complete pathways.

Complete pathways can be of varying relevance, so it is important to identify key pathways
that reflect the greatest potential exposures to ecological receptors sensitive to the COPCs
being considered (USEPA 1997). Exposure pathways for COPCs at the Site were designated
in the BERA Work Plan in one the following four ways for each receptor relative to their

exposure potential:

5 A composite avian receptor based on several different species was chosen to represent the range of life
histories, physical descriptions (e.g., body weight), and feeding strategies of species within this guild.

Baseline Ecological Risk Assessment Report ’ March 2013
Patrick Bayou Superfund Site 6 040284-01



Problem Formation

1. Complete and significant - Complete and significant pathways have a direct link
between receptor and COJI, and the specific pathway is considered a potentially
important contributor to risk. These pathways are quantitatively addressed in the
BERA.

2. Complete and uncertain - Complete and uncertain pathways have a direct link
between receptor and COI; however, there are insufficient scientific data available to
quantify the significance of the pathway in overall assessment of exposure. These
pathways are addressed qualitatively to a level of certainty dependent on available
toxicological studies and exposure data.

3. Complete and minor - Complete and minor pathways have a direct link between
receptor and COI; however, the significance of this pathway in terms of overall
exposure is not considered significant or is negligible relative to other exposure
pathways. These pathways are qualitatively discussed in the risk characterization
section for each receptor group.

4. Incomplete - Incomplete pathways do not have a direct link between receptor and

COI. An assessment of these pathways is not performed in the BERA.

The BERA Work Plan identified the following exposure pathways as complete and

significant:

e Benthic and aquatic invertebrates:
o Direct contact and ingestion of sediment and sediment porewater
o Biota ingestion
o Direct contact and ingestion of surface water
¢ Fish populations
o Direct contact and ingestion of sediment and sediment porewater
o Ingestion of biota
o Direct contact with surface water
e Sediment-probing birds
o Ingestion of biota
o Incidental sediment ingestion
¢ Carnivorous wading birds
o Ingestion of biota

o Incidental sediment ingestion
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g e Piscivorous birds -

o Ingestion of biota
e Omnivorous/herbivorous mammals
o Ingestion of biota

o Incidental sediment ingestion

The complete ecological CSM showing source media, transport, exposure media, routes of
exposure, and receptors is diagramed in Figure 3-1. A simplified version illustrating exposure
media, routes of exposure, and receptors associated with complete and significant pathways is

provided in Figure 3-2.

3.3 Assessment Endpoints and Measurement Endpoints

Assessment endpoints are the valued attributes of ecological entities upon which risk
management actions are focused (USEPA 1998). The assessment endpoints for all receptors
selected in the BERA Work Plan are based on protection and maintenance of the
communities or populations they represent. Although the goal of the assessment endpoints

C is based on protection of communities and/or populations, the assessment endpoiﬁts for all
ecological receptors evaluated in the BERA concern the survival, growth, and reproduction
of the organisms in each receptor group. This practice, which is common in Superfund ERA
(primarily for practical reasons), requires the extrapolation of individual level effects to assess
potential risks to the community or population being considered®. This is considered a
generally conservative approach. As such, thresholds for effects in this BERA are set at a
level that may cause adverse effects on some individuals, but, if not exceeded, are not

expected to result in adverse effects to the community or population overall.

Measurement endpoints are measureable (i.e., quantitative) ecological characteristics that are
used to evaluate if the assessment endpoint is protected by addressing a series of risk

questions. Measurement endpoints are evaluated with one or more lines of evidence (LOE:s).

6 An exception to this practice includes the assessment endpoints for threatened or endangered species. In such
cases, protection of the individual (in addition to the community or population) is the basis for the assessment
and measurement endpoints. As discussed in the BERA Work Plan, no threatened or endangered species were
selected as ecological receptors for the BERA due to their absence from the Site.
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A LOE is a set of data and associated analyses that can be used to estimate ecological risks.
One or more LOE were selected for each measurement endpoint. The assessment endpoints,
risk questions, measurement endpoints, and LOE selected for ecological receptors identified
in the BERA Work Plan are summarized in Table 3-1.

3.4 Analysis Plan

The analysis plan describes the specific approaches and methods for conducting the risk
calculations used to evaluate the risk questions and assessment endpoints (USEPA 1997).
Details on the analytical approaches used to evaluate risks to each ecological receptor group
are provided in the effects and exposure sections of Sections 6 through 10. A summary of the

major components described in the BERA analysis plan is provided below.

Exposure Assessment — All exposure pathways classified as complete and significant in the
ecological CSM (Figure 3-2) were evaluated quantitatively. The exposure assessment
quantified the magnitude and spatial and temporal patterns of exposure to COPCs for
ecological receptors identified during problem formulation. For the BERA, the exposure
assessment includes the replacement of many assumptions included in the previous screening
level evaluations (Anchor Environmental 2006; Anchor 2008a, 2008b, Anchor QEA 2011a)

with Site-specific data to provide a more robust analysis of potential risks.

Effects Assessment — The effects assessment primarily includes an integration of literature
derived ecological effects information with any Site-specific data developed during the RI
(e.g., toxicity testing). For the wildlife and fish effects assessments, literature derived effects
information was used to identify appropriate toxicity reference values (TRVs) and
benchmarks. For the benthic invertebrate effects assessment, sediment chemistry, site
specific toxicity tests, and data on the condition of the benthic community (e.g., abundance,
diversity, etc.) were used to assess effects to benthic invertebrates exposed to sediment
COPCs.

Risk Characterization — As part of the risk characterization, information on contaminant
exposure and effects were integrated to estimate risks to the receptors. Several different risk

estimation methods were used for the various measurement endpoints and LOEs in this
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BERA. In addition to presenting quantitative descriptions of ecological risks and threshold
concentrations for adverse ecological effects, the risk characterization also presents
information on the significance of the identified risks, including: 1) the location and spatial
extent of Site contamination exceeding adverse effect thresholds; and 2) the magnitude of or

degree to which adverse effect thresholds are exceeded.

Uncertainty Analysis — Several sources of uncertainties are associated with all Superfund risk
estimates (USEPA 1997). Although all sources of uncertainty cannot be identified and .
described within the context of the risk assessment, the major sources of uncertainty in the
risk estimates are identified, described, and where possible, quantified. Uncertainty in this
BERA is primarily addressed through sensitivity analysis, whereby different point estimates
of parameter uncertainty (e.g., treatment of non-detects) are used to bracket a range of risk

estimates around the baseline scenario.
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4 BERA DATASET

Numerous datasets have been compiled in support of the Patrick Bayou RI/FS over the course
of several years. Additional data relevant to the Site were compiled from other sources and

screened for inclusion in the RI dataset.

As described in the BERA Work Plan, the BERA uses a subset of the data that comprise the
RI dataset (hereafter referred to as the BERA dataset). The BERA utilizes only data collected
from within the Site boundaries. The following data are included in the BERA dataset:

o Chemistry data for 52 surface sediment samples collected in 2009 and 2011

¢ Chemistry data for 26 surface water samples collected in 2009 and 2011

o Chemistry data for 83 whole-body fish and invertebrate tissue samples collected in
2011

¢ Co-located whole sediment bioassay data and surface sediment chemistry for 51
samples collected between 2001 and 2006

The BERA dataset includes orﬂy those media relevant for ecological exposure pathways:
surface sediment (0 to 10 centimeter [cm]), surface water, and invertebrate and fish tissue.
The BERA dataset, which includes data generated as part of the RI and historical data, is
summarized, by medium, in Table 4-1, shown by location in Figures 4-1 through 4-4, and

described in detail in the following subsections.

4.1 Data Evaluation

This section summarizes the data quality review process for the BERA dataset and describes

the data reduction, summation, and normalization procedures.

4.1.1 Data Quality and Management

Methods for performing data quality reviews for data generated by the Joint Defense Group
(JDG) are described in the project Quality Assurance Project Plan (QAPP) (Anchor 2007) and
in task specific sampling plans. In addition, detailed review of the quality of the non-JDG
datasets were performed prior to acceptance in the project database according to the criteria

established for the project (Anchor Environmental 2006). All field data, physical
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measurements, and chemical data generated by the JDG or other parties (non-JDG data) were
maintained and managed as directed by the project Data Management Plan (Anchor 2007).
All chemical data were maintained in a relational project database (i.e., EQuiS®) and
validated by the Anchor QEA project chemist or qualified third party validator.

4.1.2 Data Treatment, Summation, and Reduction

Rules for the treatment of chemical data in the BERA dataset are described below.

4.1.2.1 General Data Treatment Rules

General data treatment rules for the risk assessment are as follows:

1. Sediment data were presented on a dry weight (DW) basis unless stated otherwise.

2. Tissue data were presented on a wet weight (WW) basis unless stated otherwise.

3. For risk estimation purposes, sediment data generated through duplicate analysis (i.e.,
field duplicates) were treated as quality control samples and were not included in
subsequent calculations or data analysis steps.

4. For individual analyte results, a concentration equal to one-half the sample-specific

detection limit (DL; as reported by the laboratory) was used for undetected analytes.

4.1.2.2 Summation Rules

Unless stated otherwise, for total values (e.g., total polychlorinated biphenyls [PCBs]) where
at least one analyte included in the summation was detected, all detected values were
included and non-detect values were included at one-half the DL in the total. For total
values where none of the analytes included in the summation were detected, the DL was set

to the highest DL for an individual analyte and the total result was labeled as non-detect.

Selected individual analytes included in totals are as follows:

e Total PCBs — Total PCBs represent the sum of all reported PCB Congeners (n=209) for
all DG generated data in the BERA dataset. The exception to this general rule applies
to the benthic risk assessment. Development of the benthic model (Section 8) utilized
non-JDG data that were analyzed for PCB Aroclors.

e Total LPAH - Total low molecular weight polycyclic aromatic hydrocarbons [PAHs]
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(LPAHs) are the sum of 2-methylnaphthalene, acenaphthene, acenaphthylene,
anthracene, fluorine, naphthalene, and phenanthrene.

e Total HPAH - Total high molecular weight PAHs (HPAH) are the sum of
fluoranthene, pyrene, benzo(a)anthracene, chrysene, benzofluoranthene,
benzo(a)pyrene, indeno(1,2,3-c,d)pyrene, dibenzo(a,h)anthracene, and
benzo(g,h,i)perylene.

e Total PAH - Sum of LPAH and HPAH.

4.1.2.3 Toxic Equivalency Quotients

The 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) toxic equivalency quotient (TEQ) was the
primary expression used to assess exposure of wildlife and fish to complex mixtures of
polychlorinated dibenzo-p-dioxin/polychlorinated dibenzofuran (PCDDs/PCDFs), and
dioxin-like PCBs’ (USEPA 2008a). TEQs were calculated using the formula:

k
TEQ = Z C, X TEF,
n=1

where: ,

Cn = concentration of dioxin-like chemical 72 in organism or its diet
TEF. = Toxic equivalency factor for dioxin-like chemical n

K = number of dioxin-like chemicals in mixture

TEQs were calculated using fish, bird, and mammalian toxic equivalency factors (TEFs)
provided by USEPA (2008). TEFs used to calculate TEQ values are provided in Table 4-2.
TEQs were calculated separately for sum PCDD/PCDFs (PCDF/PCDD TEQ) and sum dioxin-
like PCBs (PCB TEQ). If at least one congener was detected in a sum, all detected values
were included and non-detect values at one-half the DL. If no congeners in a sample were
detected, the DL was set to the highest TEF-adjusted congener TEQ DL and the total result

was labeled as a non-detect.

7 The dioxin-like PCBs include a subset of 12 co-planar PCB Congeners. They are: PCB-77, PCB-81, PCB-105,
PCB-114, PCB-118, PCB-123, PCB-126, PCB-156, PCB-157, PCB-167, PCB-169, and PCB-189 (USEPA 2008a).

Baseline Ecological Risk Assessment Report March 2013
Patrick Bayou Superfund Site 13 040284-01



BERA Dataset

4.2 Sediment

Surface sediment chemistry from the Site used for the BERA dataset include sediment data
collected in October and November of 2009® and August of 2011 (Anchor QEA 2010; 2012).
Table 4-3 presents a summary of the sediment samples included in the BERA dataset. These
data represent the most recent, comprehensive assessment of conditions at the Site. Previous
investigations include data collected between 2000 and 2008. However, the collection
methods, field protocols, and quality control protocols differed between sampling events due
to the varied purposes (e.g., total maximum daily loading [TMDL] evaluations, sediment
transport modeling, etc.), DQOs, and sampling entities (e.g., TCEQ, potentially responsible
party [PRP], etc.). The differences represent a potential source of uncertainty in the dataset,
which is absent or controlled in the 2009 and 2011 data. Samples from both sampling events

were collected from the sediment mixing-zone layer (0 to 10 cm).

The sediment mixing-zone layer is the surface-layer of the sediment bed where active
physical mixing occurs due to biological burrowing (bioturbation) and hydrodynamic forces.
The thickness of the mixing-zone layer is important because it affects the rate of natural
attenuation of surface-layer COPC concentrations at the Site, and it is representative of the
depth of the bioactive zone where exposure is likely to occur. Within the mixing-zone layer,
bioturbation and hydrodynamic forces tend to homogenize the sediment and chemicals,
which produces vertical profiles of chemical concentration that are nearly constant. Results
of the Patrick Bayou sediment mixing-zone layer study concluded that the mixing-zone layer
depth at the Site, and thus depth of exposure to benthos, is less than 10 cm (Anchor QEA
2009b).

The 2009 data provide a spatially robust characterization of the distribution of COPCs at the
Site. Sediment samples were collected in a systematic grid pattern across the Site, and
therefore provide a synchronous set of Site-wide data with which to develop surface
concentration maps for the risk assessment (Figure 4-1). Forty-six surface sediment samples
were collected and analyzed for the list of COPCs identified in the Ecological COPC Report
Addendum (Anchor QEA 2008b), including metals, semi-volatile organic compounds

8 Data collected in October — November 2009 were included in the refinement of COPCs performed in the
BERA Work Plan. Data collected in 2011 were subsequent to the BERA Work Plan.
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(SVOCs), volatile organic compounds (VOCs), pesticides, PCB Congeners, and
PCDDs/PCDFs. The objective of this sampling was to collect a spatially representative
sediment dataset for use in the exposure assessment of the BERA. Detailed results of this
sampling are provided in the Sediment and Surface Water COPC Delineation Data Report
(Anchor QEA 2010).

One of the purposes of the 2011 sampling event was to providé additional information on the
distribution of PCBs and PAHs in sediments within the upstream portion of the Site (the
investigation was conducted from PB-066 to PB-101 and sediment samples were collected
between Stations PB-068 and PB-082%; Figure 4-1). Six samples were collected from areas of
soft sediment accumulation and analyzed for PAHs and PCB Aroclors. Detailed results of
this sampling event are provided in the Upstream Patrick Bayou Characterization Data

Report (Anchor QEA 2012a).

Surface sediment data were used in the BERA to estimate exposure concentrations for
relevant ecological receptors based on direct contact (i.e., benthic invertebrates and fish) and
dietary exposure (i.e., fish and wildlife). The compiled results of surface sediment samples
from the 2009 and 2011 sampling events included in the BERA dataset are provided in
Appendix A-1.

4.3 Surface Water

Surface water chemistry from the Site used for the BERA dataset include surface water data
collected in October and November of 2009 and August of 2011. Table 4-4 presents a
summary of the surface water samples included in the BERA dataset. These data represent
the most recent comprehensive assessment of the conditions at the Site. Sample locations for

the 2009 and 2011 sampling events are provided in Figure 4-2.

Four locations within the Site boundary were included in the October-November 2009
sampling effort for a comprehensive list of COPCs, including conventional parameters,
metals, SVOCs, VOCs, pesticides, PCBs, and PCDDs/PCDFs. A total of 14 samples were

? Soft-sediments suitable for sampling were not identified upstream of PB-082.
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collected from the mid-depth of the water column, as determined in the field, and
approximately 6 inches from the bottom at each location. Collection occurred during two
tidal conditions: one at approximately slack low tide and the second at approximately mid-
tide (on an outgoing, or ebb tide). Detailed results of this sampling are provided in the
Sediment and Surface Water COPC Delineation Report (Anchor QEA 2010).

One of the purposes of the 2011 sampling event was to provide additional surface water data
for PCBs in the upstream portion (PB-066 to PB-101) of the Site.- Because detectable
concentrations of PCBs were reported at Station PB-076, the upstream-most surface water
station within Site boundaries during the 2009 sampling event, additional data were required
to better characterize the distribution of PCBs in surface water. Detailed surface water
sampling results are provided in the Upstream Patrick Bayou Characterization Report
(Anchor QEA 2012a).

Surface water data are used in the BERA to estimate exposure concentrations for relevant
ecological receptors based on direct contact (i.e., benthic invertebrates and fish) and
bioaccumulative surface water COPCs. The chemistry results of surface water samples from
the 2009 and 2011 sampling events included in the BERA dataset are provided in

Appendix A-2.

4.4 Tissue

Tissue chemistry data from the Site included in the BERA dataset were collected during June
of 2011 to evaluate risks to selected ecological receptors of concern. Table 4-5 presents a
summary of the fish and invertebrate tissue samples included in the BERA dataset. The
detailed results of this sampling event have not been reported previously and are therefore

attached as a complete data report (Attachment 1) to the BERA.

Invertebrate tissue data included in the BERA dataset include samples for blue crabs
(Callinectes sapidus), brown shrimp (Penaeus aztecus), white shrimp (Penaeus setiferus), and
oysters (Crassostrea virginica). A total of 33 invertebrate samples were collected: 21 blue
crab samples, eight brown shrimp samples, three white shrimp samples, and one oyster

sample (Table 4-5; Figure 4-3). Invertebrates were divided into two size classes, 2 - 7.5 cm
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and 7.5 - 13 cm; representing the prey sizes ingested by the wildlife receptors identified in
the BERA Work Plan. Samples were analyzed for wildlife COPCs identified in the BERA
Work Plan, including lead, total mercury, PCB Congeners, PCDDs/PCDFs, PAHs,

hexachlorobenzene, 1,3-dichlorobenzene, hexachlorobutadiene, and 1,4-dichlorobenzene?!®.

Fish tissue data included in the BERA dataset include samples of Gulf killifish (Fundulus
grandis), Gulf menhaden (Brevoortia patronus), pinfish (Lagodon rhomboides), sand seatrout
(Cynoscion arenarius), and striped mullet (Mugil éepba]us). A total of 50 fish samples were
collected: 25 Gulf killifish, ten Gulf menhaden, four pinfish, two sand seatrout, and nine
striped mullet (Table 4-5; Figure 4-4). All fish collected for analysis were less than 15 cm
(total léngth) based on the assumed prey size for the wildlife receptors identified in the
BERA Work Plan. Fish tissue were analyzed for both fish and wildlife COPCs identified in
the BERA Work Plan, including total mercury, hexachlorobenzene,

1,3-dichlorobenzene, PCB Congeners, and PCDDs/PCDFs.

Individual organisms of the same species were composited together to meet analytical tissue
volume requirements. If the required amount of tissue volume was not collected from a
fishing effort, then samples were either composited over time (i.e., from the same location
over the course of several hours or days), or composited spatially from within pre-defined
sampling areas. The sampling areas were based on the approximate foraging ranges of the
target species. The sampling area for juvenile (2 — 7.5 cm) blue crab, oyster, and killifish was
30 meters. Large juvenile blue crab (7.5 — 13 cm), brown shrimp, white shrimp, Gulf
menhaden, pinfish, sand seatrout, and striped mullet had a sampling area of 300 meters.

Organisms collected outside of these limits were not composited together.

4.5 Bioassay/Sediment Chemistry Data

Sediment toxicity results and synoptic sediment chemistry analyses from previous studies
within the Site boundary provided a foundation for assessing the potential risks to the

benthic community resulting from direct exposure to contaminated Site sediments.

10 Not all samples were analyzed for all COPCs. The target analytes for different size classes were based on
expected dietary constituents of wildlife receptors and COPCs identified for wildlife receptors. See Section 6
for more details on wildlife dietary COPCs.

Baseline Ecological Risk Assessment Report March 2013
Patrick Bayou Superfind Site 17 040284-01



BERA Dataset

The data included in the BERA benthic toxicity dataset include 51 samples (Table 4-6; Figure
4-5) with co-located whole sediment bioassay data and surface sediment chemistry collected
primarily in support of TMDL studies for Patrick Bayou (Parsons et al. 2002, 2004), as well as
routine and special studies performed by TCEQ (no date). Of the surface sediment samples,
44 samples were collected within the Site, three samples were collected downstream of the
Site in the HSC, and four samples were collected upstream of the Site boundary. Samples
were collected between September 2000 and August 2006 and analyzed for metals, PAHs,
SVOCs, and PCBs.

4.6 Porewater Data

Porewater data were collected as part of the Supplemental Work Plan, Patrick Bayou
Superfund Site, Deer Park, Texas (Anchor 2007c). Sixteen porewater samples collected by
centrifugation of bulk sediment from the 0-10 cm interval were analyzed for selected SVOCs,
metals (total and dissolved), pesticides, PCB Congeners!!, ammonia, total sulfide, total
organic carbon (TOC), and dissolved organic carbon (DOC). Eight porewater samples -
collected using passive diffusion sampling were analyzed for VOCs. One-hundred porewater
samples collected at ten stations were submitted for mercury speciation (total mercury,

methylmercury, and alkylated mercury)'2.

Porewater data were used to identify and refine the list of benthic invertebrate COPCs
(Anchor 2008a, 2008b) but was not selected as a LOE to assess risks in this BERA based on
the USEPA approved Work Plan (Anchor QEA 2011a). Mercury speciation data were used
in this BERA to assess the bioavailability of mercury in sediments consumed by wildlife

receptors (Section 6).

4.7 Benthic Community Data

Benthic community data were collected during previous investigations within Patrick Bayou.

Site data were collected during third party TMDL investigations performed by the Patrick

11 Only 11 of 16 samples were analyzed for PCB Congeners.
12 Samples were collected at 2 cm intervals per station to a depth of 20 cm. Every other interval was submitted
for analysis.

Baseline Ecological Risk Assessment Report March 2013
Patrick Bayou Superfund Site 18 040284-01



BERA Dataset

Bayou Lead Organization (PBLO; Parsons et al. 2002; Parsons et al. 2004)*. These samples
were collected concomitantly with the sediment samples utilized in the bioassay tests

described in Section 4.5.

Sample locations are identified in Figure 4-5. In September 2000, samples were collected
from 19 locations. Fifteen stations were located within Patrick Bayou, two stations were
located upstream of the Site (i.e., south of SH 225), one station was located in the East Fork
Tributary, and one station was located in the HSC just east of the mouth of Patrick Bayou.
These locations were sampled again in April 2001. A limited sampling event at four
stations!# within Patrick Bayou was performed in October 2001 and six stations were
sampled within Patrick Bayou again in August 2003'>. Records included in the BERA dataset

are summarized in Table 4-7.

13 Details on sample collection and processing can be found in these documents.
4 Stations Q, 4A, G, and E.
15 Stations E, 7, R, 6A, 4A, and 3.
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5 ECOLOGICAL COPC SUMMARY

As stated in Section 3.1, ecological COPCs were refined in the BERA Work Plan problem
formulation using the Site dataset identified for the BERA (Section 4). COPCs were
identified in order to focus the list of chemicals for evaluation of ecological risks. COPCs
initially were identified by conducting a screening-level analysis during which the maximum
concentrations in various media are compared to conservative thresholds of toxicity.
Chemicals with maximum concentrations that did not exceed conservative thresholds of
toxicity or were not otherwise identified as COPCs were ruled out as posing unacceptable
risk to ecological receptors (Anchor 2008a, 2008b).

In addition, a comprehensive COPC refinement screen was conducted as part of the BERA
Work Plan. The initial list of target analytes based on the COPC Report and Amendment
(Anchor 2008a, 2008b) contained 100 different chemicals.'® This list was not a likely
reflection of the list of chemicals that pose a significant unacceptable risk for adverse effects
on ecological receptors. A refinement of the chemicals carried into this BERA was
conducted to focus on likely indicator chemicals'” and to avoid diverting effort in pursuit of
chemicals with little likely incremental or measureable contribution to unacceptable risks to

ecological receptors.

A total of 44 ecological COPCs were identified for the Site at the conclusion of the BERA
Work Plan and are listed by class for each receptor group in Table 5-1. They include eight
metals, 19 PAHs (including calculated totals), PCBs!®, PCDD/PCDF?, three SVOCs, and 12
VOCs. The following sections summarize the selection of COPCs for the BERA for each

representative receptor group.

16 Not including all 209 PCB Congeners, which were treated as one analyte for purposes of the tally.

17 An indicator chemical or chemical group is one that is the most toxic, persistent, and/or mobile among those
substances likely to contribute significantly to the overall risk at the Site (USEPA 1988).

18 As total congeners and as TEQs using the toxicity equivalent methodology for 2,3,7,8-TCDD and dioxin-like
compounds.

19 As total TEQ using the toxicity equivalent methodology for 2,3,7,8-TCDD and dioxin-like compounds.
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5.1 Benthic and Aquatic Invertebrate COPCs

The list of benthic and aquatic invertebrate COPCs was developed through a series of
screening and refinement steps prior to the BERA (Anchor 2008a, 2008b, Anchor QEA
2010). A complete description of this screening assessment is provided in the BERA Work
Plan.

Based on this refinement, 43 chemicals were identified as sediment COPCs for benthic
invertebrates. This included eight metals, 19 individual PAHs or PAH sums, three SVOGs,
total PCBs, and 12 VOCs. Only one surface water COPC, total PCBs, was identified for
benthic and aquatic invertebrates. Table 5-2 provides a complete list of the benthic and
aquatic invertebrate COPCs.

5.2 Fish COPCs
Per the COPC Report and Amendment (Anchor 2008a, 2008b), sediment COPCs identified

for benthic invertebrates served as a proxy for identifying direct sediment exposure COPCs
for fish. For direct surface water exposure, total PCBs were identified as a COPC based on a
comparison to screening benchmarks (Anchor QEA 2010). PCDD/PCDF, which lacked a
relevant surface water screening value for fish, were retained as a COPC in the BERA and

evaluated using an empirical body burden approach (i.e., whole body tissue).

In addition, detected COPCs in surface water and sediment were compared to the list of
potentially bioaccumulative chemicals in surface water in TCEQs Guidance for Conducting
Ecological Risk Assessments.at Remediation Sites in Texas update (2006). Chemicals
detected in surface water that were included in this list were identified as bioaccumulative
COPCs for the BERA. They include mercury, selenium, PCBs, and PCDD/PCDF. For
potentially bioaccumulative COPCs in sediment, estimated tissue concentrations of each
COPC was calculated using the 95 percent upper confidence limit (95 UCL) of the BERA
sediment data multiplied by the geometric mean biota-sediment accumulation factor

(BSAF)®. COPCs were compared to their respective TRV? using a hazard quotient (HQ)

2 BSAFs were derived from literature sources and similar sites in the Gulf of Mexico (GOM) region. Details are
provided in the COPC Report and Amendment (Anchor 2008a, 2008b).
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approach (Anchor 2008b, Anchor QEA 2010). A COPC was retained for the BERA if the
Midpoint TRV-based HQ exceeded 1.0. Based on the refined exposure and effects
assessment, mercury and total PCBs were identified as bioaccumulative sediment COPCs for
fish and were carried forward into the BERA. Table 5-3 provides a complete list of fish
COPCs.

5.3 Aquatic-Dependent Wildlife COPCs

The primary route of exposure for aquatic-dependent wildlife is through the ingestion of
biota. For some receptors, incidental ingestion of sediment also is considered a complete and
significant pathway. During the COPC refinement, TRVs were refined to include recent
toxicological data. Specifically, the USEPA’s ecological soil séreening level (Eco-SSL)
documents (USEPA 2005a, 2005b, 2008a, 2007a, 2005¢, 2007b, 2007c, and 2007d) were
reviewed for arsenic, cadmium, chromium, copper, lead, zinc,
dichlorodiphenyltrichloroethane (DDT) and metabolites, and PAHs; respectively. A single
TRV based on the arithmetic average of the NOAEL and LOAEL was used (i.e., Midpoint
TRV). A COPC was retained for the BERA if the Midpoint TRV based HQ exceeded 1.0,

based on the refined exposure assessment.

The Site-wide 95 UCL of the sediment data collected in 2009 was calculated and used as the
exposure concentration for the incidental sediment ingestion pathway and was the basis to
estimate tissue concentrations using the BSAF approach. Tissue exposure concentrations
were estimated using previously calculated geometric mean BSAFs (Anchor 2008a, 2008b) in
conjunction with the updated Site-wide 95 UCL. A full explanation of the variables used in
the total daily intake (TDI) equation for the ingestion of biota is provided in the BERA Work
Plan.

The refined TDI estimates for the aquatic-dependent wildlife receptor (spotted sandpiper,
carnivorous wading birds, belted kingfisher, and raccoon) COPCs were compared to their
respective Midpoint TRV using a HQ approach. A COPC was retained for the BERA if the
Midpoint TRV-based HQ exceeded 1.0. Based on the refined risk characterization, nine

2! For the refinement screen of fish bioaccumulative COPCs, a single TRV based on the arithmetic average of
the no observed adverse effects level (NOAEL) and lowest observed adverse effects level (LOAEL) was used
(i.e., Midpoint TRV).
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COPCs: lead, mercury, total PAHs, total PCB Congeners, total PCDD/PCDF,

1,3-dichlorobenzene, 1,4-dichlorobenzene, hexachlorobenzene, and hexachlorobutadiene
(Table 5-4), were identified as aquatic-dependent wildlife COPCs for this BERA.
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6 WILDLIFE RISK ASSESSMENT

This section presents the risk assessment for wildlife (birds and mammals) at the Site.
Dietary exposure is the main pathway by which wildlife receptors are exposed to Site
COPCs. To address the different ways wildlife may be exposed to COPCs through their

diets, four receptors representing four general feeding guilds were evaluated. They are:

¢ Sediment-probing birds - spotted sandpiper
e Carnivorous birds?
» Piscivorous birds — belted kingfisher

¢ Omnivorous mammal — raccoon

Dietary exposure and potential risks to wildlife receptors were evaluated using TDI as a LOE
for all four wildlife receptors. Both prey tissue ingestion and incidental sediment ingestion
were accounted for in dietary-dose estimates?. Several factors had to be accounted for to
estimate exposure levels. These included information about feeding rates, foraging areas,
prey home ranges, and diets. The sum of exposure from biota and incidental sediment
ingestion (i.e., TDIau) was compared to TRVs expressed as dietary effect thresholds. TRVs
were selected from published studies. The TRVs provide the basis for evaluating whether
exposure concentrations are at or above a level that may cause an effect on survival, growth,
or reproduction of most, but not all, individual organisms in experimentally exposed
populations. This follows the conventional practice of using organism-level TRVs defined in
this manner to evaluate the potential effects on populations. For the BERA, the LOAEL-

based TRVs were used as the effects level.

A HQ was calculated for each COPC and receptor. The HQ was expressed as the ratio of the
TDI from all sources (TDIaLL) to the LOAEL TRV. A HQuoar of 1.0 was considered the point
of departure for identifying potentially unacceptable risks to wildlife populations (USEPA
1992, 1997). A HQuoar less than 1.0 indicates adverse ecological effects at the population

level are unlikely for that receptor group. A HQuoatL greater than or equal to one indicates

2 Carnivorous birds were evaluated as a composite receptor representing several species (Anchor QEA 2011a).
2 Ingestion of surface water was not identified as a complete and significant pathway for wildlife receptors in
the BERA Work Plan.
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that adverse ecological effects may potentially occur. The ecological significance of COPCs
with HQuoagr equal to or greater than 1.0 are considered in the risk conclusions.

The details of this risk assessment for wildlife are presented as follows:

e Section 6.1 presents an overview of the assumptions used to derive exposure
concentrations, including how 95 UCLs and area use factors (AUFs) were derived.

e Section 6.2 presents a summary of the effects data. Effects data in this assessment are
represented by LOAEL TRVs.

o Section 6.3 presents the risk characterization results and COC-receptor pairs.

¢ Section 6.4 presents the risk conclusions and uncertainty analyses.

6.1 Exposure Assessment

This section presents the methods and assumptions that were used to estimate wildlife
exposures to COPCs?. The measure of exposure selected for wildlife is the dietary ingestion
route of exposure. The primary route of exposure for aquatic-dependent wildlife is through
the ingestion of biota. For some receptors, incidental ingestion of sediment is considered a
C complete and significant pathway as well. Thus, the exposure media in the wildlife exposure
assessment are prey tissue and surface sediment and the potential risks to each receptor
group were evaluated using measured or estimated COPC concentrations in these two media
at the Site. Ultimately, the prey tissue and sediment exposure point concentrations (EPCs)
were combined (using an assumed fraction of sediment in the diet) to provide a single dietary

exposure assessment for each COPC-receptor pair.

The ingested dose received by each representative receptor was estimated by multiplying
species-specific food and incidental sediment ingestion rates (normalized to body weight) by
the concentrations of COPCs in prey species (fish and invertebrates) and sediment.
Modifications based on behavioral factors (i.e., foraging range) were applied where

appropriate.

24 COPC-receptor pairs for the BERA were identified in the BERA Work Plan and were summarized in Section

C 5 (see Table 5-4).
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6.1.1 Dietary Exposure Parameters

Ingestion exposure was characterized using a TDI model of the COPCs on a body weight-
normalized basis (milligram [mg] of COPC/kilogram [kg] body weight/day). The exposure
model representing TDI from environmental media was the sum of incidental sediment TDI
and biota TDI:

TDlyy = TDlyjota + TDlseqiment

The exposure model for biota ingestion was adapted from the USEPA (1993; Equation 4-8)

and is represented as:

roil,,, = I:Z (Chys5 x NIR, ):| x AUF

k=1

where:

TDIhiaa = potential average daily dose (mg COPC/kg body weight/day)

Curs = contaminant concentration in k' type of food (mg COPC/kg food)

NIR« = normalized ingestion rate of k'™ type of food on WW basis (kg food/kg
body weight/day)

AUF = area use factor

m = number of contaminated food types

To account for incidental sediment ingestion, the following equation was adopted from
USEPA (1993; Equation 4-23):

TDlseqiment= [(z (Ck,SD x F§ x IRmm, )]/BW] x AUF

k=1

where:
TDlsedimenr = total daily intake of COPCs through incidental ingestion of sediment
(mg COPC/kg body weight/day)
Cksp = concentration in the k' foraging area sediment on a DW basis (mg/kg)
FS = faction of sediment in diet (as percentage of diet on a DW basis;
unitless)
Baseline Ecological Risk Assessment Report March 2013
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IReotal = food ingestion rate on a DW basis. For equations using IRwu on a WW

basis, conversion to DW ingestion rates would be necessary (mg

food/kg body weight/day)
BW- = body weight (kg)
AUF = area use factor
m = number of foraging areas®

A complete discussion of these equations and their input variables is provided in the BERA
Work Plan. Parameterization of each variable for representative receptors is also discussed
in the BERA Work Plan?. Body weights, food ingestion rates, and sediment ingestion rates
vary among bird and mammal receptors. Table 6-1 presents the dietary parameters for bird
and mammal receptors. Details and rationale for selected receptor-specific exposure

parameters and uncertainties are presented in the BERA Work Plan.

6.1.2 Exposure Point Concentrations

Prey tissue and sediment EPCs were calculated for each COPC-receptor pair. Prey tissue
EPCs were determined by calculating the 95 UCL. Estimates of sediment exposure within
the foraging area were calculated using surface weighted average concentrations (SWAGCs).

EPCs based on tissue 95 UCLs and sediment SWACs were used to calculate HQs as described

below.

3 For the baseline risk characterization, the number of unique foraging areas (m) was set to 1. Receptors were
assumed to average their exposure equally across all available habitat.

2% The incidental sediment ingestion rate for the spotted sandpiper is an exception to this statement. A review
of the source document for this parameter (Beyer et al. 1994) during preparation of the BERA noted that
sediment ingestion by four sandpiper species (i.e., stilt sandpiper, semipalmated sandpiper, least sandpiper, and
western sandpiper) ranged from 7 to 30 percent of the dry diet, with an average incidental ingestion rate of 18
percent. The BERA Work Plan listed an incidental sediment ingestion rate of 30 percent for this receptor.
However, the average rate of 18 percent was selected for the baseline risk assessment consistent with the
selection of more realistic exposure parameters in the BERA and consistent with recent Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) sites (i.e., Portland Harbor). This
represents a change from the BERA Work Plan.
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6.1.2.1 Fish and Shellfish

Concentrations of COPCs in the diet were estimated using field-collected fish and shellfish
tissue data representative of the diets for wildlife receptors. Tissue data were grouped based
on the diet composition of the representative receptors; including consideration of species of
fish or shellfish and the size class of the organism(s). A discussion of the methods for

determining the prey groupings is provided below.

6.1.2.1.1 Prey Groupings

Fish and shellfish tissue data used in the wildlife exposure assessment were collected during a
field investigation conducted in 2011 in accordance with the approved 7Tissue Sampling and
Analysis Plan (SAP) attached to the BERA Work Plan. The results of this investigation are
provided in a data report as an attachment to the BERA (Attachment 1). Prior to estimating
tissue EPCs for the wildlife BERA, these results were evaluated using graphical and statistical
methods to determine if different prey subgroups existed within the dataset that warranted
independent treatment when developing EPCs. Specifically, the data were analyzed to
determine whether the different species that were collected and analyzed demonstrated
significant differences in the concentration of COPCs in their tissue and/or whether
significant spatial trends were apparent in the data. If so, pooling all tissue data prior to
calculating the EPC (i.e., 95 UCL) would not be recommended. If multiple populations are
present, it is recommended that they be separated and evaluated independently (USEPA
2007).

For each COPC, tissue concentrations in fish and shellfish were evaluated according to the
following steps:
1. Box plots and histograms.of the distribution of COPCs in each species/size class of fish
and shellfish collected were constructed. |
2. Statistical tests (i.e., analysis of variance [ANOVA]) were performed to identify
significant differences in COPCs among each species/size class.
3. Spatial plots of COPCs results for each species/size class were constructed and
evaluated for trends.
4. Species were pooled according to the results of steps #1-3 above.
5. EPCs were calculated using the pooled groups according to the procedures described
in Section 6.1.2.1.2.
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Full results of the graphical and statistical analyses are provided as Appendix C-1. COPCs
included in the analyses are: PCB TEQ, PCDD/PCDF TEQ, total PCB Congeners, total PAHs,
hexachlorobenzene, mercury, and lead. Hexachlorobutadiene, 1,3-dichlorobenzene, and
1,4-dichlorobenzene were not detected in any tissue samples and were not included. Box
plots and quantile-quantile plots were constructed on natural logarithms of the tissue data.
Statistical tests included ANOVA on natural logarithm transformed data at a significance

level (o) of 0.05. Means testing among species were performed using Tukey’s HSD.

Analysis by Prey Species

For fish, visual and statistical differences were apparent among species for mercury, total
PCB congeners, and PCB TEQ. Gulf menhaden had statistically higher mercury
concentrations than other species. Gulf killifish demonstrated significantly higher total PCB
Congeners and PCB TEQ concentrations than other fish species and were treated as separate
prey groups for the purposes of EPC calculations. Gulf menhaden and striped mullet
demonstrated significantly higher PCB TEQ concentrations than pinfish or sand seatrout and
were treated as separate groups in EPC calculations as well. For invertebrates, few
differences were observed. When both size classes of invertebrates (i.e., 2 to 7.5 cm and 7.5
to 12.5 cm) were pooled, total PCB Congener concentrations in brown shrimp were
significantly higher than other species. No other COPCs demonstrated significant
differences among invertebrate species. For small size class invertebrates (< 7.5 cm) which
constitute the diet of the spotted sandpiper, too few results were available to perform a
meaningful comparison among species in this size class. As a result, all species within this

size class were pooled for calculating EPCs for spotted sandpiper prey items.

Using the results of this analysis, prey groups were determined for each wildlife receptor in
accordance with their expected diets. Prey groups for each receptor are summarized in
Table 6-2. The proportibn of fish and or shellfish in each receptor’s diet was divided evenly
among the corresponding prey groups identified for each receptor. For example, a belted
kingfisher’s diet is assumed to be 89 percent fish (Table 6-1). If two fish prey groups were
identified, they were assumed to each be 44.5 percent of the belted kingfisher’s diet. Next,
an EPC (i.e., 95 UCL) for each prey group was determined as described in the following

section.
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Spatial Trend Analysis
Plots of tissue results by distance were created to evaluate potential spatial trends. Plots of
each COPC by species are located in Appendix C-1. Significant spatial patterns were not
apparent for most COPCs and species. Statistically significant linear regressions of
concentration by distance were observed for mercury in Gulf killifish, total PCBs and PCB
TEQs in Gulf menhaden, and PCDD/PCDF TEQs and PCB TEQs in blue crabs. However, the
relationship between concentration and distance was generally weak (e.g., r? < 0.30 and
p-values between 0.05 and 0.01) for most COPC - species pairs. The most significant trends
were mercury in Gulf killifish (decreasing downstream to upstream; r? = 0.68) and total PCBs
in Gulf menhaden (increasing downstream to upstream; r? = 0.64). However, even these
trends were not dramatic with less than an order of magnitude difference between
~downstream and upstream locations. Therefore, for estimating risk to wildlife receptors, no
prey subgroups were identified based on spatial differences in COPC concentrations in prey

tissue.

6.1.2.1.2 95 UCL

Prey tissue EPCs were calculated using ProUCL Version 4.0 software (USEPA 2007).
USEPA’s ProUCL software tests the goodness of fit for a given dataset and then computes the
appropriate 95 UCL. The ProUCL software used for this analysis allows detected and non-
detected values to be considered and creates interpolated values for non-detects based on the
perceived distribution of the detected concentrations. Once any necessary interpolation is
performed, the software conducts an analysis of the data to determine the most appropriate
95 UCL and makes a recommendation, which was then used as the EPC for the risk
calculations. A minimum of six detected concentrations are required to derive a 95 UCL
(USEPA 2007). In the case where an insufficient number of detected values were available,
the maximum concentration was used to represent the EPC. Table 6-3 presents the EPCs for
each receptor and their respective prey groups. All ProUCL outputs for the 95 UCL
computations for each prey subgroup are provided in Appendix C-2.

Based on the foraging ranges of the receptors, their prey, and the distribution of habitat
types, it was assumed that most aquatic and mammalian receptors would generally average

their exposure to fish, invertebrates, and other prey items across the Site. Therefore, the
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95 UCLs were calculated based on Site-wide exposure and sub-areas were not defined for the

baseline scenario.

6.1.2.2 Sediment

It was assumed that receptors would only have access to the supratidal and intertidal areas
for wading based on the size (due to constraints with water depth), foraging habits, and life
history of the receptors and the guilds they represent. Therefore, the Site was divided into
three areas: 1) subtidal (< 0.5 feet elevation?); 2) intertidal (= 0.5 feet to < 1.5 feet eleifation);
and 3) supratidal (> 1.5 feet elevation) (Figure 6-1). These elevations represent the mean
lower low water (MLLW) (0.5 feet) and mean higher high water (MHHW) (1.5 feet) for the
Site.

6.1.2.2.1 Sediment Surface Weighted Average Concentration

Receptors were assumed to average their exposure across the supratidal and intertidal zones.
Thus, SWACs were calculated for each COPC for the combined supratidal and intertidal
zones as defined above. This SWAC was used as the sediment EPC for incidental sediment

ingestion calculations. Table 6-4 presents the results of the SWAC calculations.

Methylmercury Estimates in Sediment

Mercury in sediments occurs in two general forms, organic and inorganic. Organic mercury
is primarily present as methylmercury (CHsHg*) (MeHg). MeHg occurs as an aqueous species
and can be adsorbed on to sediment organic carbon through equilibrium partitioning
processes. It is the most prevalent and most biochemically active form of organic mercury in
sediments. Relative to inorganic forms of mercury, MeHg is significantly more toxic (Wolfe
et al. 1998).

During the selection of COPCs for the BERA (Anchor 2008a, 2008b), measures of total

mercury in bulk sediment were conservatively estimated to be in the methylated form. As

27 In North American Vertical Datum 1988 (NAVD88). These values were derived from the gauge datum’s for
the NOAA/TCOON station located at Battleship Texas State Park (Station ID 8770743). Station information
can be located at:
http://tidesandcurrents.noaa.gov/data_menu.shtml?stn=8770743%20Battleship%20Texas%20State%20Park,%20
TX&type=Datums
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such, estimates of incidentally ingested mercury in sediment were compared to a MeHg
TRV. This was a highly conservative assumption as MeHg is typically present as only a small
proportion of total mercury in sediment (USEPA 1997). Based on previous investigations for
the Site (Anchor 2008a, 2008b), methylation in Site sediments is limited, due to high
concentrations of sulfur present in surface sediments. Because there was a concern that
mercury methylation could occur at centimeter scale intervals, a detailed evaluation of
mercury in pore water was conducted over 2 cm intervals in the top 20 cm of surface
sediments throughout the Site (Anchor 2007c). These measurements were taken in lieu of
determining the concentration of MeHg in bulk sediment to determine if there were any
vertical zones of higher potential MeHg production, and to determine the speciation of
mercury in porewater and sediment including MeHg, mercury chloride, divalent mercury,
and mercury sulfide. Because MeHg occurs as an aqueous species, actual pore water
measurements versus bulk sediment measurements provide more accurate and conservative
estimates of the methylation potential, location, and bioavailability. Equilibrium
partitioning theory allows the calculation of MeHg measured in porewater to MeHg in bulk
sediment if DOC and TOC are known.

To limit the uncertainty in the exposure assessment for mercury in sediments, available Site
data were evaluated to estimate the proportion of MeHg to total mercury in Site sediments
on a bulk sediment basis using the existing sediment and porewater data. These proportions
were used to estimate bulk sediment concentrations of MeHg and inorganic mercury for the
incidental sediment ingestion pathway exposure assessment. TRVs for MeHg and inorganic
mercury were developed in Section 6.3 for each form of mercury ingested by wildlife

receptors .

Estimates of MeHg in sediments were developed using simple equilibrium partitioning
models and Site-specific measurements of porewater MeHg, DOC, and bulk sediment TOC.
Results of MeHg porewater analysis (0-10 cm interval) at nine locations within the Site were
evaluated. Estimates of bulk sediment MeHg results were then compared to observed bulk
sediment total mercury results in co-located or nearby surface sediment samples. Results of
this analysis are provided in Appendix C-3. This analysis concluded that rates of methylation
in Site surface sediments are low; estimated MeHg did not exceed 0.2 percent of total

mercury in samples evaluated. Uncertainty analysis using the most conservative observed
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Site values for DOC, TOC, and total mercury? did not result in any estimates of MeHg

exceeding 2.3 percent of total mercury.

For the exposure assessment, the total mercury SWAC was divided into MeHg and inorganic
forms for estimates of total daily intake. One percent of the total mercury SWAC was
assumed to be MeHg and the remainder (99 percent) inorganic mercury. Thus, the TDIsediment
for total mercury included MeHg and inorganic mercury. In the risk characterization step,
the MeHg TDIsediment was compared to the MeHg TRV?. Similarly, the inorganic mercury
TDlsedimen: Was compared to an inorganic mercury TRV. Risk estimates for total mercury

were then calculated as the sum of the HQ for MeHg and inorganic mercury in Section 6.4.

6.1.2.3 Terrestrial Animals and Plant Matter

Carnivorous birds and raccoons are the only receptors that may be exposed to possible Site
COPCs through ingestion of terrestrial animals and plant matter at the Site. Terrestrial
animal components of carnivorous bird and raccoon diets are expected to include primarily
 insects and occasional small mammals, reptiles, and amphibians. Empirical data to estimate
concentrations in terrestrial animals at the Site are not available. To account for carnivorous
bird and raccoon COPC exposure due to ingestion of contaminated terrestrial animal matter,
COPC concentrations in a hypothetical omnivorous mammal, the marsh rice rat, were
estimated using Equation 5-12 from the Screening Level Ecological Risk Assessment Protocol
for Hazardous Waste Combustion Facilities (USEPA 1999). The marsh rice rat is a small,
semi-aquatic omnivore that inhabits marshy areas, is common in eastern Texas and is often
used as target receptors or prey items in risk assessment (Anchor QEA 2011a). It was
assumed that half of the marsh rice rats consumed by carnivorous birds and raccoons were

exposed to the Site (i.e., FRanima =0.5).

USEPA (1999) Equation 5-12 utilizes bioconcentration factors (BCFs) and prey-item trophic
level information to estimate marsh rice rat COPC tissue concentrations from consumption
of contaminated prey items, plants, sediment and water. Site surface water is brackish and is

generally unsuitable for drinking (Anchor QEA 2011a). Because of this, the contribution of

2 Within the dataset used for the evaluation of mercury partitioning in Appendix C-3.
® The MeHg TDlsedimen: is in addition to the MeHg TDlvios. All mercury ingested by a receptor through
ingestion of food (i.e., biota) was assumed to be MeHg.
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Site water ingestion to marsh rice rat tissue COPC concentrations was not quantified.
Equation input variables included BCFs and default factors included in USEPA (1999)%, Site-
specific information (e.g., sediment and fish COPC concentrations), or were estimated using
best professional judgment. Equation 5-12 accounts for the proportion that each
contaminated animal or plant item contributes to the marsh rice rat diet. These omnivores
typically consume equal parts vegetation and animal matter (Anchor QEA 2011a). The
marsh rice rat diet was therefore assumed to be composed of 50 percent vegetation and 50
percent animal matter (25 percent invertebrates and 25 percent fish). The marsh rice rat
PCB Congener TEQ tissue concentration was preliminarily calculated using either the
default Aroclor 1254 BCFs or the 2,3,7,8-TCDD BCFs (USEPA 1999). The 2,3,7,8-TCDD
BCFs resulted in a more conservative estimate of PCB Congener TEQ tissue concentration.
For this reason, the 2,3,7,8-TCDD BCFs were used for estimating both marsh rice rat and
plant tissue concentrations. The variables used for calculating marsh rice rat mercury and

PCB Congener TEQ tissue concentrations are included in Appendix C-4 (Table C-4.2).

For plant matter, carnivorous birds and raccoons were assumed to ingest rooted aquatic
plants. Mercury and PCBs were identified as COPCs for raccoon and carnivorous birds
(Section 6.1).

Mercury and PCB Congener TEQ uptake by plants was assessed using a simple
bioaccumulation factor (BAF) approach. Soil-to-plant BAFs for inorganic mercury (as
mercuric chloride) and PCB congener TEQ (as 2,3,7,8-TCDD) were selected from USEPA
(1999). The recommended BAF is 0.0375 kg/kg for mercuric chloride and 0.0056 kg/kg for
2,3,7,8-TCDD. The BAFs for mercury and PCB Congener TEQ were used to estimate

exposure through ingestion of plant matter according to the following equation:

Cprant = Csgp X BAFppanT

% Some equation variables were based on the knowledge of a COPC’s log octanol-water partition coefficient
(Log Kow) which was included in USEPA (1999). No methylmercury Log Kow was available in the USEPA
(1999). A methylmercury Log Kow was alternatively adopted from the Canadian Tissue Residue Guidelines for
the Protection of Wildlife Consumers of Aquatic Biota: Methylmercury (Environment Canada 2002). The
highest Log Kow in the range provided Table 2 (Environment Canada 2002) was conservatively used.
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where:
Crrant = Concentration of mercury in plant tissue
Csep = Concentration of mercury in sediment

BAFrawt = Bioaccumulation factor for mercury (kgsep / kgerant)

Crrant was converted to a WW basis prior to estimating total daily intake for plant matter

assuming an average water content of 63 percent3! (USEPA 1993) according to the following

equation:
c c N (100 — % moisture)
pLantww = LpLanTDW 100
where:
Cruantww = Concentration in plant tissue as WW
Criantow = Concentration in plant tissue as DW

% moisture = Moisture content of plant tissue

The sediment EPC based on the SWAC for total mercury and PCB Congener TEQs (Section

6.2.2.2) were used as the Csep term to estimate Crrant. Estimates of Criant for mercury and

PCB Congener TEQs are provided in Appendix C-4 for raccoon and carnivorous birds.

6.1.3 Area Use Factors

An AUF represents a ratio of the total area available to a receptor to forage, roost, breed, etc.

within a site relative to its entire home range. In some cases, it may also represent the

proportion of time a receptor may spend at a site due to migratory considerations and other

factors. In this analysis, all receptors are assumed to be non-migratory and non-habitat

selective due to breeding status (e.g., breeding, rearing, dispersal, etc.). Only differences in

home range relative to habitat available at the Site were considered®.

31 Mid-point of emergent aquatic vegetation values from Table 4-2 of USEPA (1993).
32 Temporal use was not considered because: 1) within each guild there are some species that are non-migratory
and; 2) quantitative assessment of temporal use due to breeding status is highly uncertain based on available

data.
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In the BERA Work Plan, an extensive review of each receptor’s life history and habitat
requirements was performed and compared to the available habitat within the Site. In
general, the Site provides medium to poor quality habitat for most wildlife receptors due to
the lack of natural conditions within the riparian and upland habitats which provide
suboptimal conditions for denning, nesting, roosting, foraging, and cover. Sufficient

intertidal zone habitat for wading, gleaning, and probing is generally limited as well.

Table 6-5 provides an estimafe of foraging ranges for ecological receptors based on available
literature. This analysis is in addition to what was performed in the BERA Work Plan and
was used to develop AUFs based on relative habitat available for each receptor. Because the
Site itself provides relatively poor quality habitat to the receptor groups identified, the upper
quartile (i.e., 75 percentile) of the home ranges identified in Table 6-5 was used for the
baseline exposure assessment®. In general, higher quality habitat results in smaller home
ranges; particularly for territorial species. Conversely, poor quality habitat requires larger
home ranges to meet the minimum requirements (e.g., food, water) for most species;
meaning that species that utilize the Site are likely to be near the upper bound limit of their
home ranges. The home ranges from the reported studies were compared to the available
habitat in terms of tidal stream distance in kilometers (km) or foraging area in square
kilometers (km?) consistent with the home ranges reported in the literature. Given the
previously described habitat quality at the Site, the AUFs presented in Table 6-5 are
considered reasonable estimates of the proportion of habitat that is available to meet the

needs of the ecological receptors evaluated in this BERA.

6.2 Effects Assessment

This section presents the selected TRVs used to characterize potential effects for wildlife
COPC-receptor pairs. The evaluation used dietary-based TRVs, which were based on
LOAELs derived from toxicological literature and approved by USEPA in the BERA Work
Plan. The effects data presented in this section are used in combination with the exposure

data presented in Section 6.1 to complete the risk characterization step (Section 6.3).

3 The exception is the raccoon which had too few relevant home range studies (n=2) to estimate a percentile.
The Midpoint (e.g., media) value was used for this receptor.
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The identification of threshold effect concentrations focused on ecologically relevant effects
such as survival, reproduction, and growth. Derivation of the TRVs is provided in the
COPCs Report and Amendment (Anchor 2008a, 2008b) and the BERA Work Plan. All TRVs
were approved by USEPA in the BERA Work Plan. The TRVs for birds and mammals are
presented in Tables 6-6 and 6-7, respectively.

6.2.1 Development of Inorganic Mercury TRV

As discussed in Section 6.1.2.2.1, incidental ingestion of mercury in sediment was evaluated
for both methylmercury and inorganic mercury. The mammalian and avian TRV in the
BERA Work Plan were based on studies performed using methylmercury (e.g.,
methylmercury chloride). To address the uncertainty associated with applying a
methylmercury TRV to an ingested dose of inorganic mercury, the literature was reviewed

to identify an appropriate inorganic mercury TRV.

Organic mercury and inorganic forms of ingested mercury have distinctly different
toxicokinetics. MeHg is readily absorbed in the gut (90-95 percent for mammals and nearly
100 percent in birds) while inorganic mercury is less readily absorbed (7-15 percent for
mammals and only a few percent for birds) and tends to pass through the digestive tract and
is excreted in feces (Wolfe et al. 1998). Once absorbed, MeHg acts primarily as a
neurotoxicant and can readily cross the blood-brain barrier; inorganic mercury cannot. Both
forms can exert immunotoxic and genotoxic effects on mammals with MeHg being a much
more potent form (Wolfe et al. 1998). In birds, MeHg acts primarily as a potent neurological

and embryo toxicant while inorganic salts tend to affect the kidneys.

Hill et al. (1981) observed that in studies with Japanese quail (Coturnix), MeHg was always
more toxic than inorganic mercury (mercury chloride). Similarly, mammals are more
sensitive to MeHg than inorganic forms of mercury in all studied cases (Wolfe et al. 1998;
Eisler 1987).

Hill and Shaffner (1976) exposed Japanese quail to mercury chloride in the diet for one year
at five dose levels (2 — 32 milligrams per kilogram [mg/kg]) and measured reproductive
success. Adverse effects to fertility and hatchability were observed at the 8 mg/kg dose but
were not apparent at 4 mg/kg. Thus, the 8 mg/kg dose was selected as a chronic LOAEL.
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Food consumption rates and body weights were not specified in the study. A body weight of
0.15 kg and food ingestion rate of 0.0169 kg/day were assumed per Sample et al. (1996).
Using these assumptions, a chronic LOAEL can be expressed as 0.9 mg/kg/day. This LOAEL
was selected as the avian TRV for assessing risks to birds from incidental sediment ingestion

of inorganic mercury. This TRV is listed in Table 6-6.

Auerlich et al. (1974) conducted a study with pregnant mink exposed to mercury chloride
through the diet at a daily dosage of 7.39 mg/kg food for six months. They observed
significant reductions in kit weight but no reductions in fertility or kit survival. Based on a
food ingestion rate of 0.137 kg/d (Bleavins and Aulerich 1981) and an assumed body weight
of 1.0 kg (USEPA 1993), a NOAEL based on a reproductive endpoint of 1.01 mg/kg body
weight/day can be derived. Using the allometric scaling equations of Sample et al. (1996)34
and an assumed raccoon body weight of 3.99 kg, a body-weight adjusted NOAEL TRV for
raccoon is 0.715 mg inorganic mercury/kg body weight/day. Converting this NOAEL to a
LOAEL based value using a factor of five results in a LOAEL TRV of 3.58 mg/kg

body weight /day®. This TRV was selected to assess risks to raccoon from incidental

ingestion of inorganic mercury in sediment. This TRV is listed in Table 6-7.

6.3 Risk Characterization and Uncertainty Analysis

This section presents the risk characterization process and results for aquatic-dependent
wildlife receptors based on the dietary-dose exposure. A deterministic risk characterization
was completed to characterize risks to wildlife receptors. Specifically, a risk characterization
of wildlife COPC-receptor pairs based on a dietary-dose exposure compared to a dietary-
based TRV was conducted using a HQ approach that integrated exposure and effects data.

All baseline risk characterization calculations are provided in Appendix C-4.

6.3.1 Characterizing PCB Risks

In the exposure and effects assessments, PCBs were considered both as a sum of total
congeners, and as TEQ based on toxicity relative to 2,3,7,8-TCDD. For the baseline risk

characterization, PCB risks are estimated using TEQ for dioxin-like PCB Congeners only.

3 Scaling was performed for all mammalian TRVs in the approved BERA Work Plan.
% A NOAEL to LOAEL conversion factor of five was used in the approved BERA Work Plan TRV derivations.
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USEPA (2008) notes that “large uncertainty may be introduced in assessing exposure and
effects by assuming that congener profiles present in commercial mixtures used in toxicity
tests (e.g., Aroclors) are representative of PCB profiles in weathered environmental samples
(either exposure media or biota).” Unfortunately, effects information in the literature is
primarily defined in terms of commercial mixtures. In addition, USEPA (2003) observed that
while data currently available provide evidence to indicate that wildlife species are
susceptible to effects from non-dioxin like PCBs, the existing data are inadequate for use in
quantitative risk assessment. They conclude that the lack of data regarding dose-response
relationships for non-dioxin like PCBs preclude performing quantitative ERAs for these

congeners, either individually or cumulatively.

Based on this information, risk characterization for birds and mammals was not performed
on a total PCB basis but rather was assessed for the dioxin-like PCBs using the TEQ
approach. The HQs associated with the TEQ of dioxin-like PCBs were used to make
conclusions regarding PCB risk and to identify COC. The uncertainty associated with this
approach was evaluated as part of the uncertainty analysis by estimating HQs using the

exposure and effects data for total PCBs that were developed in Sections 6.2 and 6.3.

6.3.2 Risk Estimates
6.3.2.1 " Belted Kingfisher

Five COPCs were identified for the belted kingfisher in the BERA Work Plan: mercury, total
PCB Congeners, hexachlorobenzene, 1,3-dichlorobenzene, and PCB Congener TEQ. The
kingfisher diet included fish and invertebrates. Eighty-nine percent of the diet was assumed
to be made up of fish, and 11 percent was assumed to be made up of invertebrates. No

incidental sediment ingestion was assumed for this receptor. Only PCB Congener TEQ has a
HQ that exceeds 1.0 (Table 6-8).

6.3.2.2 Carnivorous Birds

Three COPCs were identified for the carnivorous bird receptor group in the BERA Work
Plan: mercury, total PCB Congeners, and PCB Congener TEQ. The carnivorous bird diet
included fish, invertebrates, and terrestrial mammals. Thirty-three percent of the diet was
assumed to be made up of fish, 33 percent was assumed to be made up of invertebrates, and

34 percent made up of mammals. Incidental sediment ingestion was included as 1 percent of
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the total daily intake of food. None of the COPCs were retained as COCs for carnivorous
birds based on the HQ calculations (Table 6-8).

6.3.2.3 Raccoon

Three COPCs were identified for the raccoon in the BERA Work Plan, mercury, total PCB
Congeners, and PCB Congener TEQ. The raccoon diet included fish, invertebrates,
terrestrial mammals, and plants. The diet was assumed to be 23 percent fish, 23 percent
invertebrates, 30 percent plants, and 24 percent mammals. Incidental sediment ingestion
was included as 9.4 percent of the total daily intake of food. None of the COPCs were
retained as COCs for raccoons based on the HQ calculations (Table 6-8).

6.3.2.4 Spotted Sandpiper
Ten COPCs were identified for the spotted sandpiper in the BERA Work Plan: lead,

mercury, total PAH, total PCB Congeners, hexachlorobenzene, hexachlorobutadiene,
1,3-dichlorobenzene, 1,4-dichlorobenzene, PCDD/PCDF TEQ, and PCB Congener TEQ,
One-hundred percent of the spotted sandpiper diet was assumed to be made up of
invertebrates. Incidental sediment ingestion was included at 18 percent of the total daily
intake of food. PCB Congener TEQ has a HQ of 1.0; all other COPCs HQ were less than 1.0.
(Table 6-8).

6.3.3 Uncertainty Analysis

As described in the BERA Work Plan, the emphasis of the uncertainty assessment is to focus
on a quantitative assessment of uncertainty in the exposure and effects assessment for each
receptor group. Sources of uncertainty in the wildlife risk assessment include uncertainty in
the various exposure factors selected to describe the exposure of the various receptors (e.g.,
body weight), potential error in the grouping of prey items that constitute the diet, estimates
of Site use, TRV selection, and risk characterization for PCBs. Specific sources of uncertainty

are discussed in the following subsections.
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6.3.3.1 Exposure Assessment
6.3.3.1.1 Prey Item Grouping

Prey items were grouped within the diet of the receptors based on apparent and statistical
differences in concentrations among the different species. The groupings of these species
may affect statistical estimates of the population mean (i.e., 95 UCL). In addition, it was
assumed that these species constitute equal proportions of a receptor’s diet of that particular
group (e.g., fish). To evaluate this uncertainty, several different scenarios were examined
with regard to prey item grouping and proportion of species within the diet. The following
scenarios were examined:

1. The proportion of the species groupings in the baseline scenario were adjusted based
on the relative biomass of the species collected during the 2011 field investigation3¢
(Appendix C-5.1).

2. All species were pooled within their respective prey types (fish, shellfish) and a

95 UCL was estimated for each group (Appendix C-5.2).
3. All species were evaluated independently and a 95 UCL (or maximum value for

species represented by less than six samples) was calculated (Appendix C-5.3).

The EPCs and adjusted prey proportions, along with resulting HQs, are summarized in Table
6-9. Overall, the uncertainty associated with the prey item grouping and resultant EPC
values is low with regard to changes in the risk characterization (i.e., HQ). No COC would

be dropped or added from the baseline scenario in Section 6.4 for any receptor.

6.3.3.1.2 Surface Weighted Averages

Surface weighted averages of COPCs were estimated and used to develop sediment EPCs for
the BERA. Surface weighted averaging methods are described in Appendix B. Several
different methods were evaluated and compared prior to final interpolation, resulting in a
high degree of confidence in the interpolations and resulting surface weighted averages.
Definition of the foraging zones within the Site were based on empirical analysis of
bathymetric data and established MHHW and MLLW datum from nearby National Oceanic
and Atmospheric Administration (NOAA) gauges.

36 Biomass proportions for prey items are summarized in Appendix C-5 (Table C-5.1) and in Attachment 1.
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The supratidal and intertidal habitat were included in the baseline SWAC calculations. To
evaluate the uncertainty in the identification of these tidal zones, sensitivity analysis was
performed by estimating the SWAC across all tidal zones (supratidal, intertidal, and subtidal)
as part of the uncertainty analysis. Results of this analysis are provided in Appendix C-5.4.
The HQs for SWAGCs calculated using all tidal zones are also provided in Table 6.9. The
inclusion of the subtidal zone in the SWAC calculations has no apparent effect on HQs for
wildlife.

The gunite channel, which is defined as supratidal and intertidal habitat, was included in the
baseline SWAC calculations. However, there is a lower probability that wildlife will forage
in this area due to the industrial nature of the surrounding area. To assess the uncertainty in
foraging within this area, SWAC were calculated excluding this porﬁon of the Site. Results
of this analysis are provided in Appendix C-5.8 and HQ based on SWAC excluding the gunite
channel are presented in Table 6-9. Including or excluding the gunite channel has no
apparent effect on HQs for wildlife, most likely due to the smaller area relative to the entire

Site.

An analysis was also conducted to evaluate whether areas of elevated COPC sediment
concentrations would lead to higher EPCs than indicated by the Site-wide SWAC. This
evaluation was conducted for the spotted sandpiper and carnivorous bird receptors®” which
have complete and significant incidental sediment ingestion pathways. For each COPC,
sediment sample locations with a COPC concentration equal to or higher than the 90t
percentile of the Site-wide concentrations were selected. Using GIS, a buffer was created
centering the minimum reported home-range distance for a given receptor (Table 6-5) on
these sample locations. A SWAC was calculated for each of the areas®. The highest SWAC
was then substituted into the risk equations as the sediment EPC to evaluate how it would
affect the HQs. Use of the elevated concentration subarea SWACs as the sediment EPCs
resulted in small increases (<0.1) in the HQs. A comparison of the Site-wide and elevated
subarea HQs are summarized in Table 6-9. Figures depicting the hot spot areas for each
COPC are included in Appendix C-5.9.

% The raccoon’s minimum reported home-range was larger than the Site. For this reason, SWACs were not
calculated for the raccoon.
3 The hot spot SWAC was calculated for the intertidal and supratidal tidal zones.
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Based on these conditions and analyses, the uncertainty in the assessment of exposure of

receptors to sediment COPCs is considered low.

6.3.3.1.3 Terrestrial Animals and Plant Matter

Terrestrial animal prey (marsh rice rat) and plant matter mercury and PCB Congener TEQ
concentrations were estimated using USEPA (1999) methods and included as appropriate in
the carnivorous bird and raccoon risk estimation calculations. These dietary components
contributed approximately 12 percent (mercury) and 3 percent (PCB Congener TEQ
(Mammal)) to the raccoon HQs, and the marsh rice rat contributed approximately 18 percent

(mercury) and 64 percent (PCB Congener TEQ (Avian)) to the carnivorous bird HQs.

The exposure assessment for these diet components were based on simple bioaccumulation
models using USEPA derived BCFs, BAFs, and FCMs. Use of modeled COPC concentrations
based on literature values in the diet of a receptor generally has a greater degree of
uncertainty relative to empirical data (e.g., tissue data). However, it is expected that the
uncertainty in the contribution of plant and terrestrial animal matter to the exposure of
raccoons and carnivorous birds to Site COPC is not great enough to affect the risk

conclusions for these receptors.

6.3.3.1.4 Area Use Factor

Predicted home ranges for representative receptors were evaluated based on literature data,
empirical Site data (e.g., intertidal area, stream length), and qualitative habitat information.
The 75" percentile of reported home ranges for representative receptors were compared to
empirical Site data to develop AUFs for wildlife receptors. Given the poor quality habitat at

the Site, this is considered a reasonable assumption.

Other exposure modifying factors such as migration, and life-cycle variables (e.g., breeding)
were not considered in the baseline exposure assessment due to the uncertainty associated
with quantifying such variables. However, many of the species within the avian guilds
represented in the exposure assessment are migratory; particularly shorebirds and herons. In
addition, several species (i.e., belted kingfisher) do not have suitable nesting sites within or

adjacent to the Site itself. The result being that even resident species would likely move
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off-Site for a significant portion of their life cycle. The aggregate effect of these factors
would be to reduce exposure to the Site for most avian receptor groups evaluated in this
BERA. Although this reduction in exposure due to exposure modifying factors has not been
quantified, it would indicate that the exposure assessment is conservative with respect to

these factors.

To evaluate the potential uncertainty associated with the AUF selected for the BERA, the
AUF was varied for each receptor using the upper bound and lower bound home range
estimates presented in Table 6-10. The lowest and highest average home range for each
receptor was selected and compared to the available Site habitat to determine a range of
AUFs (Table 6-10). HQs for each scenario were then determined (Table 6-11; Appendices
C-5.5 and C-5.6, respectively).

Differences in HQ based on upper- and lower-bound estimates of the AUF are small. Three
COPC-receptor pairs have an HQ > 1.0 based on the upper-bound AUF (smallest home
range) but an HQ < 1.0 based on a lower-bound estimate of its AUF (largest home range).
They include spotted sandpiper - PCB TEQ (HQ = 3.1-0.8), belted kingfisher - PCB TEQ
(HQ =3.0-1.7), and belted kingfisher — mercury (HQ = 1.0-0.58). Thus, the uncertainty
associated with the range of AUF values used in the baseline risk characterization is
considered low for most COPC-receptor pairs. While the AUFs for spotted sandpiper and
belted kingfisher are representative of baseline conditions, the selection of the AUF term
does have a significant effect on whether the baseline HQ for these COPC-receptor pairs fall
above or below a HQ of 1.0.

6.3.3.2 Effects Assessment

By their nature, ERAs rely on limited toxicological information to evaluate the effects of
contaminants in the environment. Testing is often done using laboratory or domesticated
animals in a highly controlled environment which can create significant uncertainty in
extrapolating those effects to wild species and populations. To address this uncertainty,
effects data are chosen using conservative approaches in ERAs. However, the lack of robust
datasets that allow comparisons among species (both wild and laboratory) means that

assessing the degree of conservatism is a highly uncertain undertaking.

Baseline Ecological Risk Assessment Report March 2013
Patrick Bayou Superfund Site 44 040284-01



Wildlife Risk Assessment

6.3.3.3 Risk Characterization

Risk characterization was performed using deterministic methods which do not provide any
quantitative assessment of the probability that a risk threshold has been exceeded.
Therefore, parameters in the risk assessment are set at conservative thresholds to allow
conclusions regarding negligible risk to be made with confidence. As a result, conclusions
regarding risk at or near a threshold of concern should be made considering the conservative

bias of the assessment.

6.3.3.3.1 PCB Risk Characterization

As discussed in Section 6.3.1, risks from PCBs to wildlife receptors were characterized using
exposure and effects assessments based on PCB TEQs rather than total PCBs due to the
uncertainty in assessing risks based on environmental mixtures of dioxin like and non-dioxin
like PCBs. To characterize the potential uncertainty associated with this approach, HQs
were determined using exposure and effects data based on total PCBs. Exposure estimates
(i.e., TDI) were estimated using total PCB Congeners (Section 6.2) and compared to effects
values for total PCBs in the literature primarily based on commercial mixtures of PCB
Aroclors. TRVs for birds and mammals were derived on this basis in Section 6.3. Risk
estimates (HQs) were then determined for each receptor on a total PCB basis and compared
to risk estimates based on PCB TEQs (Table 6-12; Appendix C-5.7).

HQs based on total PCB Aroclors are lower than those based on PCB TEQ. Reasons for this
difference are not clear but may be due to a lower proportion of dioxin-like PCBs in the
Aroclor mixture used to develop the total PCB TRV relative to what is in Site media.
Regardless, risk characterization based on PCB TEQs is more conservative than for total
PCBs and is likely to be less uncertain (for the reasons described in Section 6.3.1). Therefore,
conclusions regarding risk from PCBs to wildlife receptors have a higher degree of

confidence than would be the case using total PCBs.

6.4 Risk Conclusions

Risk to avian and mammalian representative ecological receptors due to ingestion of COPCs
from the Site has been evaluated and characterized in the previous sections. Results of this
analysis indicate that for all COPCs, except PCBs on a TEQ basis, risks do not exceed a

dietary threshold associated with adverse effects to the survival, growth, or reproduction of
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wildlife communities or populations. Risks due to PCB TEQs exceed this threshold for
spotted sandpiper and belted kingfisher (HQ of 1.0 and 1.7, respectively).
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7 FISH RISK ASSESSMENT

This section presents the risk assessment for fish at the Site. Fish may be exposed to
contaminants through direct contact with Site media (i.e., sediment and surface water)
and/or ingestion of contaminated biota. Bioaccumulation based exposure is likely the most

important pathway by which fish receptors are exposed to Site COPCs.

For bioaccumulative COPCs, empirical or estimated whole body tissue concentrations in fish
were compared to literature-derived fish TRVs using a HQ approach. Surface water risk was
evaluated using surface water benchmarks compared to Site surface water data using a HQ
approach. The direct contact with sediment pathway was evaluated per the COPC Report
and Amendment (Anchor 2008a, 2008b) using the results of the risk assessment for benthic
invertebrates. Sediment COPCs identified for benthic invertebrates serve as a proxy for

identifying direct sediment exposure COPCs for fish.

The details of the risk assessment for fish are presented as follows:
e Section 7.1 presents the assessment for bioaccumulation-based exposure, including:
o An overview of the assumptions used to derive exposure concentrations,
including how 95 UCLs were derived
o A summary of the effects data. Effects data in this assessment are represented
by tissue based lowest estimated dose (LOED) TRVs
o The risk characterization results and uncertainty analysis
e Section 7.2 presents the assessment for surface water based exposure, including:
o ' An overview of the assumptions used to derive exposure concentrations
o A summary of the effects data for surface water exposure, including an
alternate water quality benchmark (WQB)
o The risk characterization results

e Section 7.3 presents the risk conclusions

7.1 Bioaccumulative COPCs Risk Assessment

Based on the screening performed by Anchor (2008a, 2008b, Anchor QFEA 2011a), the
potentially bioaccumulative COPCs included in the BERA for fish are:
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. Mercury®

e PCBs

e Selenium

e PCDD/PCDFs

Mercury and PCBs were identified as potentially bioaccumulative COPCs for both sediment
and surface water. Selenium was identified as a potentially bioaccumulative COPC for fish
based on its presence in surface water but was eliminated as a bioaccumulative COPC in
sediment (Anchor QEA 2011a). PCDD/PCDFs were identified as a fish COPC based on its
presence in surface water. Mercury, PCBs, and PCDD/PCDFs were evaluated using
empirical tissue data collected from the Site in 2011, as described in Section 4.4. Similar to
the wildlife risk assessment, exposure and effects assessment for PCBs was performed using
both PCB TEQ and total PCBs, but risk was characterized based on PCB TEQ only.
PCDD/PCDFs were evaluated on a TEQ basis. Selenium, which was not included in the
tissue sampling program (Anchor QEA 2011a), was evaluated using estimated tissue
concentrations based on a simple bioaccumulation modeling approach. Methods and results

of these risk analyses are described in the following subsections.

7.1.1 Exposure Assessment

Fish tissue samples used in the fish exposure assessment were collected during a field
investigation conducted in 2011 in accordance with the approved SAP attached to the BERA
Work Plan. The results of this investigation are provided in a data report as an attachment to
the BERA (Attachment 1). Prior to estimating tissue EPCs for the BERA, these results were
evaluated using graphical and statistical methods to determine if different subgroups existed
within the dataset that warranted independent treatment when developing EPCs (please
review Section 6.1.2.1.1 for the detail on the prey grouping evaluation for the wildlife risk
assessment). Similar groupings are used for the fish exposure estimate. Table 7-1 presents

the fish grouping for fish tissue EPC calculations. For PCB TEQ and total PCBs, exposure

% Mercury in tissue was analyzed as total mercury (i.e., USEPA Method 7471A). It has been shown that the
ratio of methylmercury to total mercury in estuarine fish can range between 71 — 97 percent (USEPA 2010).
For purposes of the exposure assessment for fish, mercury in tissue was assumed to be 100 percent
methylmercury.
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estimates were evaluated for 1) Gulf killifish* and 2) all fish without Gulf killifish. For
PCDD/PCDF TEQ, exposure estimates were determined for 1) Gulf menhaden; 2) pinfish,
striped mullet, and Gulf killifish; and 3) sand seatrout (Appendix D-1.1). For mercury,
exposure estimates were evaluated for 1) Gulf menhaden and 2) all fish without Gulf
menhaden. In addition, exposure estimates were estimated by pooling all five species for
each COPC. Finally, selenium, which was evaluated using estimated fish tissue

concentrations, was not evaluated on a species specific basis (see Section 7.1.1.1).

For fish tissue EPCs, 95 UCLs were calculated using ProUCL Version 4.0 software

(Appendix D-1.2). As with the wildlife exposure assessment, ProUCL software used for this
analysis allowed detected and non-detected values to be considered and creates interpolated
values for non-detects based on the perceived distribution of the detected concentrations.
The ProUCL software analyzed the data to determine the most appropriate UCL and made a
recommendation, which was then used as the EPC for the fish tissue risk calculations.

Table 7-2 presents the fish tissue EPCs for mercury, total PCBs, PCB TEQs, and PCDD/PCDF
TEQs.

7.1.1.1 Selenium Exposure Assessment

For selenium, the fish tissue EPC was estimated using a simple bioaccumulation model due to
the lack of empirical selenium tissue data. The fish tissue EPC for selenium is based on the
95 UCL EPC for dissolved selenium in surface water at the Site and a literature based BCF.
The dissolved concentration of selenium was selected as it best reflects the bioavailable
fraction for fish (USEPA 2004). The literature based BCF selected is 129 liters per kilogram
(L/kg) as WW tissue which was derived from the USEPA report, Screening Level Ecological
Risk Assessment Protocol for Hazardous Waste Combustion Facilities - Volume One (USEPA
1999). USEPA recommends the use of this BCF, which is based on the geometric mean of
the 12 BCFs listed in the report. This BCF was also adopted by TCEQ during their evaluation
to identify potentially bioaccumulative COPCs in surface water (Reat 2008).

% PCBs had statistically significant higher concentrations in Gulf killifish than other species sampled. Similarly,
Gulf menhaden had significantly higher mercury concentrations than other species.
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C The UCL 95 for dissolved selenium in Site surface water is 12 micrograms per liter (ug/L)

(Appendix D-1.2). The tissue concentration is calculated as follows:

m
Tissue Residueg;sp k—; = 95 UCLsurface water X BCFyigp X CF

where:

95 UCL-surface water = Dissolved selenium 95 UCL at the Site, ug/L

BCF-6sh = USEPA recommended value, L/kg (WW tissue)

CF = Conversion factor is 0.001 (mmg/1000 micrograms [ug])

The estimated tissue EPC for selenium is 1.55 mg/kg WW. This EPC was used to estimate
risks to fish using a HQ approach.

7.1.2 Tissue Based Effects Assessment

For fish, the measure of effect for this endpoint is a tissue-based threshold effect

C concentration. The primary source of tissue-based effects concentrations is the
Environmental Residue-Effects Database (ERED) (http://el.erdc.usace.army.mil/ered/). The
ERED is a compilation of literature effects data from over 2,000 studies published between
1964 and 2007 where tissue concentrations were measured in fish for the targeted effect. A
copy of the most current database (last downloaded September 2011) was obtained from the
U.S. Army Corps of Engineers (USACE). At present, the database contains only those results
where an observed effect is reported as being directly related to a chemical in the tissue. The
ERED includes the effects data presented in Jarvinen and Ankley (1999), as well as multiple

other sources.

To identify an appropriate tissue-based threshold effect concentration, the geometric mean
of reported LOED-equivalent fish tissue residues found in the ERED was used. The ERED
dataset used for the BERA was evaluated using the following data requirements defined for

the purposes of identifying an appropriate effects concentration for whole body fish tissue:

¢ Exposure route of ‘ingestion’ (‘water’, ‘food’, ‘combined’) or ‘absorption’
e ‘Whole-body’ or ‘carcass’ tissue concentrations
¢ Endpoints of ‘reproduction’, ‘growth’, ‘mortality’, or ‘survival’

C ¢ Exposure medium of ‘sediment’, ‘water’, ‘water/food’, ‘food’, or ‘combined’
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o LOED for low effect results

The geometric mean of the derived or measured LOED values from the final list of studies
was used as the TRV for the effects endpoint. This database was the primary source for
selection of effects thresholds for the BERA. A review of the ERED database sources, as well
as other literature sources, was performed during the BERA to identify any additional studies
that could add to the body of information currently available for selecting measures of effect.
Table 7-3 presents the Fish LOED TRVs. Effects on fish due to 2,3,7,8-TCDD exposure were
used as the surrogate for effects due to exposure to PCB TEQ and PCDD/PCDF TEQ, Details
on the data used to derive the mercury, PCB and PCDD/PCDF TEQ, total PCB, and selenium
TRVs are presented in Appendices D-2 through D-5.

7.1.3 Risk Characterization and Uncertainty Analysis

This section presents the risk characterization and uncertainty analysis for fish receptors
based on a bioaccumulation exposure. A deterministic risk characterization was conducted
to characterize risks to fish receptors. A COPC with a HQ greater than 1.0 was retained as a
COC.

7.1.3.1 Risk Characterization

All HQs for mercury, PCB TEQ, and PCDD/PCDF TEQ were less than 1.0 for each fish
receptor grouping. For selenium, the HQ based on the estimated tissue EPC is 0.81.
Therefore, none of the COPCs were retained as COCs for any of fish receptor groups based
on the HQ calculations (Table 7-4).

7.1.3.2 Uncertainty Analysis
7.1.3.2.1 PCB Risk Characterization

As discussed in Section 6.3.1, there is significant uncertainty in assessing risks to fish and
wildlife using total PCBs effects data and environmental mixtures of PCBs. In the previous
section, risks to fish were characterized using PCB TEQ exposure and effects data. To assess
the potential uncertainty associated with risks due to non dioxin-like PCBs, HQs were
calculated using total PCB exposure and effects data. The HQs based on total PCBs for the

different prey groupings defined in the exposure assessment were all less than 1.0
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(Table 7-5). Thus, the uncertainty associated with concluding there is negligible risk to fish
from PCBs is low.

7.1.3.2.2 Risk to Larger Size Class Fish

Risk characterization for bioaccumulative COPC is based on empirical tissue data for fish less
than 15 cm in total length. There is some concern that risks to larger, higher trophic level
fish may be higher due to biomagnification of COPC in prey items consumed by these higher
trophic levels. Biomagnification through the food chain to higher trophic levels can be
expressed using a biomagnification factor (BMF; USEPA 1999). Estimation of a BMF for
higher trophic level organisms can be performed using the ratio of food chain multipliers*!
(FCM) for the receptor and pi‘ey using the following formula (USEPA 1999):

pap = FCMreceptor
FCMp,ey
where:
BMF = biomagnification factor between prey and receptor
FCMreceptor = food chain multiplier to account for dietary uptake of a COPC by
the receptor of interest
FCMprey = food chain multiplier to account for dietary uptake of a COPC by a

receptor’s prey

USEPA (1999) provides FCM values for a range of trophic levels and Kow values. To evaluate
the uncertainty associated with risks to higher trophic level fish, BMFs were estimated using
the FCM values in USEPA (1999) and used to estimate potential whole body COPC
concentrations. It was assumed that the fish collected for the BERA were trophic level (TL)
2 and that larger size class fish would be TL 4 fish. The estimated BMFs were then applied to

41 Food chain multipliers are used to account for dietary uptake of a COPC for an ecological receptor based on
its trophic level. The FCM is generally used in conjunction with a BCF and media specific COPC concentration
(i.e., surface water) to estimate a receptor’s or its prey’s whole body tissue concentration.
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C the fish tissue EPC* in Table 7-2 to estimate potential exposure of larger, higher trophic

level fish using the following equation:

Cria = Crpp X BMF

where:

Crs = Estimated tissue concentration in larger TL 4 fish

Cr2 = Empirically measured or estimated* tissue EPC for small size class (TL
2) fish

BMF = Biomagnification factor

Finally, the estimated COPC concentrations in TL 4 fish were compared to their respective
whole body fish tissue TRVs in Table 7-3 to estimate an HQ for each COPC. Results are
provided in Table 7-6. No HQ based on estimated whole body tissue concentrations for
larger, higher trophic level fish exceed 1.0. Thus, the uncertainty that fish risk
characterization based on empirically measured tissue in smaller size class fish are not

protective of larger size class fish is considered low.

7.2 Surface Water Direct Contact Risk Assessment

Total PCBs were identified as the only direct contact COPCs for fish based on a comparison
of Site surface water concentrations of total PCBs to the USEPA saltwater ambient water
quality criteria (AWQC) (USEPA 1980). However, this criterion is for the protection of a
fish eating mammals that use aquatic systems (USEPA 1985). This criterion has little

ecological relevance for protection of fish populations at the Site.

Rather, the most appropriate approach to assess risks to fish populations from PCBs in surface
water is through the body burden approach described in Section 7.1. Unlike some organic
chemicals (e.g., PAHs), PCBs are not readily metabolized by fish and, therefore, can provide
useful information on both exposure and toxicity. Field (2008) noted that tissue residues of
PCBs play an integral role in assessing exposure via all pathways (i.e., sediment, surface

water, and diet) and provides a time- and location-integrated assessment of exposure, which

42 The pooled tissue EPC was selected for this analysis. It was assumed that larger size class fish would feed
opportunistically across all species of smaller size class fish.

C 4 In the case of selenium
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abiotic samples generally do not. Finally, early life-stage effects based on larval fish exposed
to PCBs through maternal transfer of PCBs to eggs is one of the most sensitive toxicity
endpoints for PCB effects on fish. These particular effects are related to the tissue body
burden of fish rather than direct contact with PCBs in surface water. Thus, use of a tissue
residue approach to assess risks to fish from all potential sources, including surface water, is a
more robust approach to assessing risk. As a result, the bioaccumulative COPCs risk
assessment in Section 7.1, which concluded that risks to fish from PCBs is negligible,

demonstrates that risk to fish from PCBs in surface water is, therefore, negligible.

7.3 Risk Conclusions

Based on the assessment of bioaccumulation-based and surface water exposures for fish, there
are no COCs for fish.
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8 BENTHIC INVERTEBRATE RISK ASSESSMENT

This section presents the baseline risk assessment for benthic invertebrates at the Site. The
CSM identified direct contact with sediment and surface water as the primary exposure
pathways for benthic invertebrates. Risks to benthic invertebrates from sediment and

surface water are evaluated in the following sections.

8.1 Sediment Risk Assessment

As described in the BERA Work Plan, the primary approach to evaluate potential risks to the
benthic community included the development of a site-specific predictive benthic toxicity
model for Patrick Bayou. Both sediment quality guidelines (SQGs) and benthic toxicity
predictive tools have been developed from paired toxicity and chemistry data for national
and site-specific programs to allow for the estimation of toxicological impacts. Several
predictive toxicity models were evaluated in the development of the BERA in an attempt to
define the relationship between site surface sediment chemistry and toxic responses in

sediment bioassays.

The models evaluated generally fall into two groups: 1) generic sediment quality guideline
quotient (SQG-Q) models (Long et al. 1998; Ingersoll et al. 2001; MacDonald et al. 1996); and
2) mechanistic models (USEPA 2003b, 2005, 2()08). Each of these approaches are considered
‘generalized’ models in the sense that they rely on data from a compilation of sites and/or
studies performed under a wide range of locations and conditions. Thus, they are intended
to be representative of a broad range of conditions but may not account for potentially
unique or confounding conditions that may be present at a site to which the model is
extrapolated. To overcome this potential shortcoming, site-specific toxicity and chemical
information was integrated into a generalized model framework to evaluate the applicability

of a site-specific benthic toxicity predictive model for the Site.

Specifically, the performance of the generalized models was evaluated in the BERA Work
Plan using 51 samples with co-located sediment chemistry and toxicity test data from the
Site. In the BERA Work Plan, predictive model development focused on survival of
Leptocheirus plumulosus in 10-day whole sediment bioassay tests as the effect endpoint for

the model.
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The predictive abilities of SQG-Q and Equilibrium Partitioning Sediment Benchmark Toxic
Unit (ESBTU) models were evaluated by comparing the observed toxicity in the bioassay
tests and the predicted toxicity based on chemistry data for each sample. Models that failed
to meet the acceptability criteria identified in the Work Plan were dropped from further
consideration. Only two models, the mean probable effect level-quotient (PEL-Q) and mean
probable effect concentration-quotient (PEC-Q), met the acceptability criteria set forth in
the Work Plan for one species, Leptocheirus plumulosus. Additional optimization steps were
performed to improve the model performance. Ultimately, four COPCs were included in the
optimized model based on Leptocheirus plumulosus. total PAHs, total PCBs, lead, and bis(2-
ethylhexyl) phthalate (BEHP). Appendix E-1 summarizes the benthic toxicity modeling
effort performed in the BERA Work Plan.

As noted above, this benthic toxicity model was identified as the the primary LOE to
characterize the risk to the benthic community in the BERA Work Plan. However, during
preparation of the BERA it became apparent that the toxicity model had several limitations
that could not be resolved as initially conceived in the BERA Work Plan; leading to a
significant amount of uncertainty in its utility and relevance as a primary line of evidence.
Specifically, and in no particular order of priority, these limitations are: 1) the lack of ‘
reference area toxicity tests to account for naturally occurring stressors and the presence of
confounding factors (e.g., salinity acclimation, porewater ammonia, etc.) that may result in
an unknown but potentially significant amount of conservative bias in the toxicity attributed
to Site COPCs; 2) the model, when applied to other test species, results in a high percentage
of false positives, leading to a potentially significant amount of Site sediments to be falsely
predicted as toxic; and 3) the analytical uncertainty in the PCB analysis in the toxicity
sample dataset confounds the extrapolation of the sediment chemistry data to more recent
samples. In this case, the uncertainty in the model, which is primarily a function of the
uncertainty in the data used to develop the model, did not lead to a sufficient level of
confidence in the model to define the magnitude and extent of risks to the benthic
community using this LOE alone. Additional model evaluations performed as part of the
BERA are described and presented in Appendix E-1 and reflects additional evaluations
requested by USEPA.

As a result of these uncertainties in the predictive ability of the model identified during the

development of the BERA, a more comprehensive alternative approach including several
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LOE within a weight of evidence (WOE) framework was considered more appropriate for

this Site. This WOE approach is described in detail in the following section.

8.1.1 Overview of the Benthic Invertebrate WOE Approach

Assessments of contaminant-related impacts to the benthic community in estuarine and
marine environments may include chemical, toxicological, and biological evaluations to
determine whether: 1) contaminants are present at the Site at concentrations that may be
associated with adverse effects; 2) the sediment is toxic to benthic organisms; and

3) the benthic community structure is adversely affected. These multiple LOEs provide a
WOE approach that can be used to estimate the likelihood of contaminant-related impacts.
This type of approach was first proposed by Long and Chapman (1985) to define sediment
quality and is often termed a sediment quality triad (SQT) approach. Chemical, toxicological,
and biological evaluations are independent measures; therefore, any causal relationships can
only be implied by correlations between the chemical, toxicological, and biological
endpoints. For example, the dynamic nature of estuarine environments, where non-
chemical related factors (e.g., salinity, temperature, dissolved oxygen) often drive the
structure and health of the benthic community, can lead to difficulties in detecting chemical-

related impacts in this system.

To evaluate benthic risk at the Site, three LOEs were considered: toxicity, chemistry, and
benthic community data within a SQT approach. Specifically, risk associated with each
independent LOE was determined using categorical criteria — low, indeterminate, or high —
based on the relative response (i.e., toxicity, benthic community) or magnitude (i.e.,
sediment chemistry) of each LOE. Next, all three LOE were considered together for each
sampling location using a WOE framework. It should be recognized that ecological risks
occur along a continuum and there is not a quantifiable bright line for those risks. In cases
where there may be a high degree of uncertainty in risk estimates, the term “indeterminate”
has been used by USEPA Region 6 at other aquatic based sites (e.g., Calcasieau Estuary
Remedial Investigation). In the FS, remedial alternatives will be evaluated that lower the
overall site and sub-area risk for areas that are characterized as indeterminate or probable

risk. The WOE approach is based on the following simple premises:

¢ Consensus among the three LOE indicating adverse effects is a strong indication that

COPC in sediments potentially pose a significant incremental risk to the benthic
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community. Likewise, consensus among the three LOE that adverse risks are not
apparent is a strong indication that COPC in sediments do not pose an incremental
risk to the benthic community.

e Lack of consensus among the three LOE indicate that COPC in sediments may or may
not pose a significant incremental risk to the benthic community but there are
insufficient data to conclusively identify the source of apparent adverse effects
(environmental vs. anthropogenic). Thus, risks at these locations are indeterminate

with respect to CERCLA related releases.

The following sections describe the dataset used to evaluate benthic risk, the evaluation and
characterization of risk for each LOE, and the consensus based risk characterization using

the WOE framework for each location within the Site.

8.1.2 Data Used for the WOE Approach

The benthic invertebrate risk assessment is based on co-located sediment toxicity, chemistry,
and benthic community samples collected between 2000 and 2006 as part of historical
investigations (Parsons Engineering et al. 2002, 2004; TCEQ n.d.).

The dataset includes the following:

e 12 stations (gunite and upstream samples excluded; see Figure 4-5)
e 30 discrete bulk sediment samples

e 30 sediment chemistry analyses*

e 75 toxicity test results®

e 23 benthic community evaluations

Stations located outside the site boundaries (2, 8, 9, 10) and those within the gunite channel
portion of the Site were excluded from this risk assessment. The gunite stations (7, Y, R)
were not included in the evaluation, as this section of the Site does not provide appropriate

habitat for a benthic community.

# Not all chemical analytes were analyzed in all samples.
% Multiple species were frequently tested for each discrete sediment sample.
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8.1.3 Benthic Toxicity Line of Evidence

To evaluate benthic toxicity as a LOE, test species survival in the 75 toxicity test results in
the dataset listed above was used as the endpoint of concern. Data used in the benthic
toxicity LOE are provided in Appendix E-2. A test result was considered to be toxic when
the control-adjusted survival was less than 60 percent. The selection of a 60 percent control-
adjusted survival threshold to define a toxic response was intended to account for the lack of
reference area results, which would likely indicate survival levels significantly less than
control tests, and to account for the fact that small differences between reference area test
results and Site results are not likely to be ecologically significant and should not solely drive
remedial decision-making. The control-adjusted 60 percent survival threshold should
account for these adjustments. Species tested included: the amphipod, Leptocheirus
plumulosus, the polychaete, Neanthes arenaceodentanta; the amphipod, Ampelisca abdita;

and the mysid, Americamysis bahia®.

To characterize toxicity for a specific location, the proportion of toxic samples was

determined for each location. The proportion toxic was calculated as follows:
Proportion toxic = Toxic results / Total results

Proportion toxicity estimates for each sample are presented in Appendix E-2. Next, overall
incremental risk to the benthic community due to sediment toxicity was categorized for each

location using the proportion of toxic samples according to the following criteria:

e Probable Risk — the proportion of toxic samples was equal to or exceeded fifty percent
¢ Indeterminate Risk — the proportion of toxic samples was between 25 and 50 percent
(exclusive)

¢ Low Risk — the proportion of toxic samples was less than or equal to 25 percent

The results of this evaluation are presented in Table 8-1. For two stations, 4A and 6A, there
is probable risk to the benthic community as the proportion toxic exceeded 50 percent. For
station 3, the risk is indeterminate as the proportion toxic was less than 50 percent but

greater than or equal to 25 percent. All other stations were characterizes as low benthic

4 Test conditions (e.g., duration, etc.) are described in the BERA Work Plan.
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toxicity risk (less than 25 percent toxic). The degree to which risks to the benthic
community at locations identified using this LOE are caused by exposure to Site-related
COPCs, and the degree to which exposure to COPCs or other stressors is causing
measureable adverse responses in the benthic community, and are evaluated through the two
other LOEs, as described below.

8.14 Sediment Chemistry Line of Evidence
The mean PEL-Q model developed in the BERA Work Plan was considered an appropriate

tool to characterize the relative risk to the benthic community based on the 30 sediment
chemistry analyses in the WOE dataset for the four COPC included in the model (PAHs,
PCBs, lead, BEHP). To evaluate the mean PEL-Q as a LOE, a comparison of relative
differences in optimized mean PEL-Q by station was conducted within the Site. For each

sample and station, the relative percent difference from the median of the optimized mean

PEL-Q was calculated:
PEL‘Q %A = ([PEL‘Q/‘[PEL'Q/medi;«m) /[PEL-Q/median * ]00

The relative percent difference from the median was used in lieu of an absolute value for the
mean PEL-Q at a given station because of the uncertainty associated with attributing a
specific mean PEL-Q value with a specific adverse response due to limitations in the benthic
toxicity model discussed above (e.g., lack of a reference area, etc.). The use of an absolute
value would imply a level of precision that does not exist. Sediment chemistry data and
calculations of percent difference from median of the optimized mean PEL-Q estimates are

presented in Appendix E-2.

The overall incremental risk to the benthic community due to exposure to sediment-based

COPCs was categorized for each location according to the following criteria:

e Probable Risk — relative optimized mean PEL-Q exceeded the 85 percentile (highest
15 percent) of locations within the Site

e Indeterminate Risk - relative optimized mean PEL-Q was less than the 85t percentile
but was equal to or greater than the Site-wide average

¢ Low Risk - relative optimized mean PEL-Q was less than the Site-wide average

Baseline Ecological Risk Assessment Report March 2013
Patrick Bayou Superfund Site 60 040284-01



Benthic Invertebrate Risk Assessment

The results of this evaluation are presented in Table 8-2. Two stations, 4A and 6A, are
characterized as probable risk based on sediment chemistry LOE. All other stations are

characterized as low risk¥.

8.1.5 Benthic Community Line of Evidence

To evaluate benthic community as a LOE, relative Engle and Summers Biotic Index (ES-BI)
scores were calculated for each of the 23 benthic community evaluations in the WOE
dataset. Samples included in this LOE were collected from Patrick Bayou in 2000 and 2001.
This difference in collection period may create an uncertainty in the interpretation of the
results as salinity, dissolved oxygen and flushing flows may have been different before each
monitoring event. As summarized in Appendix E-3, these physical factors have an important
influence on benthic community condition. Nevertheless, in order to maximize the use of
the available data, and not bias the data seasonally, and because the Patrick Bayou data were
not being compared to off-Site reference areas, the average ES-BI score was then calculated
for each of the twelve stations included in the analysis. Details on how the ES-BI scores are
calculated and averaged is described in Appendix E-4. Next, overall incremental risk to the
benthic community as measured by the overall composition and health of the benthic

community risk was categorized for each location according to the following criteria:

e Probable Risk — the average relative ES-BI score was less than the 15 percentile
(lowest 15 percent) of locations within the Site

o Indeterminate Risk — the average relative ES-BI score was greater than the 15"
percentile but was equal to or less than the Site-wide average

e Low Risk - relative ES-BI score was greater than the Site-wide average -

The results of this evaluation are presented in Table 8-3. Two stations, 6A and Q, are
classified as representing a probable risk to the benthic community as the ES-BI scores were
less than the 15% percentile of all stations. For four other stations, there is indeterminate

risk. Finally, for all other stations there is low risk.

47 Due to the relatively high values at Station 4A and 6A, no stations exceeded the average but were less than
the 85% percentile (i.e., indeterminate risk).
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8.1.6 Weight of Evidence Risk Characterization

To evaluate the overall risk to the benthic community the three LOEs were evaluated
together using a consensus based approach. The overall by station-specific benthic

invertebrate risk characterization is based on these LOE categorizations:

e Low Risk - If all three LOE were characterized as low risk, then that location was
characterized as low risk.

¢ Indeterminate Risk — If none of the LOE was categorized as probable risk but were
categorized as indeterminate or a mix of indeterminate and low risk, then that
location was characterized as indeterminate risk.

o Probable Risk — If any one of the three LOE was categorized as probable risk for a
location, then that location was characterized as representing a probable risk to the

benthic community.

The results of the assessment for all three LOE are presented in Table 8-4 and Figure 8-1.
Five of 12 stations are categorized as low risk based on toxicity, chemistry, and benthic
community condition. Four of 12 stations are categorized as indeterminate risk based on
these LOE. Three of 12 locations (4A, 6A, and Q) demonstrate probable risk based on these
LOE.

As noted in Section 8.1.1, ecological and human health risks occur along a continuum and
there is not a quantifiable bright line for those risks. Remedial alternatives will be evaluated
in the FS that lower the overall site and sub-area risk for areas that are characterized as
indeterminate and probable risks. In concert with USEPA, quantitative tools will be
developed to assess the ultimate risk reduction expected from a specific remedial alternative
and that risk reduction score will be used as part of the effectiveness assessment for each
alternative, along with USEPA’s other FS criteria. In addition, the evaluation of surface
water impacts as related to sediment concentrations will be a part of the evaluation of

remedial alternatives.

8.1.7 Benthic Invertebrate Risk Assessment Uncertainty Analysis

To evaluate the potential uncertainty in the benthic risk characterization, sensitivity analysis
was conducted on all three LOE. The analysis was performed as follows:

e The benthic toxicity LOE was evaluated using a higher (80 percent) survival
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threshold for identifying toxic and non-toxic samples

® The probable risk based on the mean PEL-Q was categorized using a more
conservative threshold (75® percentile)*

e The benthic community LOE and used more conservative threshold (25* percentile)
to categorize a location as probable risk. In addition, this LOE considered the draft
TCEQ Index (L. Broach, 2012) as a LOE.

8.1.7.1 Sensitivity Analysis for Benthic Toxicity

For the benthic toxicity sensitivity analysis, a higher threshold was used to evaluate benthic
toxicity. In the baseline assessment, the threshold for identifying toxic and non-toxic
samples was 60 percent control-adjusted survival. For the sensitivity analysis, an 80 percent
control-adjusted survival threshold was used for identifying toxic and non-toxic samples.
For comparison purposes, two other thresholds were also evaluated, 50 percent and 70

percent.

The results of the benthic toxicity sensitivity analyses are presented in Table 8-5. Selection
of a higher survival threshold to categorize a test as non-toxic does not dramatically affect
outcome. Only one station (T) would be re-categorized from low to indeterminate risk based

on the WOE framework in Section 8.2.

8.1.7.2 Sensitivity Analysis for Optimized Mean Probable Effect Level-
Quotient

For the baseline relative optimized mean PEL-Q risk characterization, the threshold for
probable risk was the 15" percentile of the average station mean PEL-Q values. For the
sensitivity analysis, the threshold was set to a more conservative value, the 25% percentile, to
identify probable risk. The results of the sensitivity analysis are presented in Table 8-6.
Selection of a higher threshold to identify probable risk has minimal effect on outcome for
the relative optimized mean PEL-Q. One station (3) would be re-categorized from

indeterminate to probable risk.

8 The upper 25 percentile.
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8.1.7.3 Sensitivity Analysis Benthic Community

A second benthic invertebrate community index was selected for a sensitivity analysis to
evaluate Site benthic invertebrate community data. A BI currently under development by
TCEQ (L. Broach 2012) for tidal streams in Texas was used in this evaluation. The TCEQ BI
is in draft form and has not yet been peer-reviewed. However, this index was used here as
requested by USEPA. This index has six different metrics that are described in Appendix
E-4. The benthic community data were scored using the approach described by TCEQ _(see
Appendix E-4). However, the evaluation of a score for a station was not based on a
comparison to a reference condition (e.g., stressed or not stressed) but in the context of the

other scores at the Site (a relative analysis).

In addition, for the sensitivity analysis of the benthic community, the ES-BI and TCEQ
relative benthic indices were also evaluated using a more conservative threshold, the lower
25th percentile, to identify probable risk. The results of the sensitivity analyses are
presented in Table 8-7. The selection of a higher threshold, 25 percent, for the ES-BI

affected one station. Station U would be re-categorized from indeterminate to probable risk.

The addition of TCEQ BI adds some uncertainty to the assessment. Two stations (U and 5)
would be re-categorized from indeterminate to probable risk. One station (V) would be re-
categorized from indeterminate to low risk. One station (Q) would be re;categorized from
probable to indeterminate risk. In addition, there is no difference between 15 percent and
25 percent threshold for TCEQ BI. The differences between the ES-BI and TCEQ BI scores
may be due to the different factors that have been demonstrated to affect benthic community
structure and the metrics used to evaluate that structure. Direct causal relationships are
typically not evident (Long and Chapman 1985; Gaston and Edds 1994). However, the
influence of grain size and salinity on the distribution of benthic infauna in soft-sediments
has been well documented and may have an influence on the metrics used with the two BI’s

(see Appendix E-3).

8.2 Surface Water Risk Assessment

Benthic invertebrates may be directly exposed to surface water at the sediment-water

interface or, for some burrowing organisms, through irrigation of their burrows. Risks to
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benthic invertebrates exposed to surface water were assessed by comparing the concentration

of Site surface water COPCs to effects values using a HQ approach.

Surface water data collected in 2009 were evaluated in the BERA Work Plan to identify
COPCs. Total PCBs was the only surface water COPC identified for benthic invertebrates

based on the initial and refined risk-based screening.

821 Exposure Assessment

The exposure assessment for surface water COPCs includes surface water sampling
conducted in 2009 and 2011. Samples were collected at eight stations (see Figure 4-2).
Discrete samples were collected at mid-depth and within six inches of the bottom. Stations
sampled in 2009 (n=4) included two sampling events. One round of sampling was conducted
during low-tide, while the second was collected on an outgoing tide to capture any potential
upstream flow and to avoid potential flow-reversal conditions from the HSC. Stations
sampled in 2011 (n=4) were sampled at mid-depth during a single event. The total fraction
(i.e., unfiltered) samples were analyzed for PCB Congeners (n=209). A more detailed

discussion of the surface water dataset is provided in Section 4.4.2.

The EPC for total PCBs was calculated as the 95 UCL of the surface water dataset. Total PCB
Congeners were calculated using all 209 congeners with non-detect results set at one-half the
DI. Using USEPA’s ProUCL software (Version 4.0; (USEPA 2002), the recommended total
PCB UCL 95 was calculated to be 193 nanograms/liter (ng/L). Calculations are summarized
in Appendix E-5.

8.2.2 Effects Assessment

The national recommended AWQC saltwater criteria continuous concentration (USEPA
2012) of 30 ng/L* was initially selected as the effects value for total PCBs in surface water in
the BERA Work Plan. The narrative intent of the national recommended AWQC is to be
protective of 95 percent of all aquatic receptors, including benthic invertebrates. However,
the PCB AWQC for aquatic receptors (USEPA 1980) was derived using a tissue-based final

4 The Texas Surface Water Quality Standard for PCBs (TCEQ 2012) has adopted USEPA’s recommended
AWQC CCC.
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residue value approach intended to be protective of mink exposed to PCB through ingestion
of aquatic biota (e.g., fish and invertebrates). Thus, risk estimates using this effects value are

associated with substantial uncertainty for direct effects on benthic invertebrates.

Fuchsman, et al. (2006) derived an alternative WQB specifically for aquatic invertebrates
based on published data obtained from USEPA’s online Aquatic Toxicity Information
Retrieval (AQUIRE) database. Although derivation of WQBs and criteria typically
incorporates toxicity data for both fish and invertebrates, the authors limited their analysis to
invertebrates due to concerns over differences in the mechanism(s) of toxicity exerted by
PCBs in fish and invertebrates. While both groups are susceptible to PCBs via narcosis,
invertebrates lacking the Ah receptor are not as susceptible to co-planar PCBs, which can act
as ligands for the Ah receptor found in most vertebrates, resulting in production of toxic
metabolites or alteration of gene transcription. The authors applied the USEPA guidelines
(Stephan, et al. 1985) to identify appropriate data and to develop a final acute value (FAV).
Aroclor 1254 was selected as the commercial PCB mixture for their analysis due to: 1) the
availability of data meeting USEPA guidelines; and 2) generally greater toxicity relative to
less or more-chlorinated Aroclor mixtures. They derived an FAV of 6,960 ng/L for Aroclor
1254. Again, using the USEPA guidelines, an acute-to-chronic ratio (ACR) of 13 was derived
using paired acute and chronic tests. Finally, they calculated a final chronic value (FCV) of
540 ng/L by dividing the FAV by the ACR. This FCV is nearly equal to the lowest chronic
effect concentration reported for mortality and is lower than most chronic values identified
for reproduction, growth, or development. Therefore, the authors concluded, “the FCV of
[540 ng/L] is a reasonable estimate of a chronic toxicity threshold for sensitive invertebrate

»

taxa.

This FCV, based on aquatic invertebrate toxicity data, represents a more ecologically relevant
effects threshold for benthic invertebrates compared to the USEPA WQC. As such, this
alternative TRV was used to derive surface water HQs and identify COC for benthic

invertebrates.

8.2.3 Surface Water Risk Characterization

The surface water exposure risk characterization for benthic invertebrates was conducted by

comparing the 95 UCL to the alternative TRV using a HQ approach. Using the alternative

Baseline Ecological Risk Assessment Report March 2013
Patrick Bayou Superfund Site 66 040284-01



Benthic Invertebrate Risk Assessment

TRV specific for benthic invertebrates the HQ is 0.4. In fact, none of the surface water

samples from the Site exceeded the alternative effects value for benthic invertebrates.

8.2.4 Surface Water Uncertainty Analysis

Uncertainty in the benthic invertebrate risk assessment for exposure to surface water
includes uncertainty in the exposure and effects assessment. Sampling for the exposure
assessment consisted of two different sampling events. The first event involved multiple
locations, depths, and tidal cycles and is considered representative of Site conditions. The
second event was based on a biased design to target areas with potentially elevated
concentrations based on the results of sediment testing. Thus, the data are considered
representative but biased conservatively. Therefore, the uncertainty associated with the

effects assessment is considered low.

During the initial screen of the surface water data in the BERA Work Plan, conservative
screening values were selected to identify COPCs. The only COPC to exceed its screening
benchmark was PCBs. Thus, the selection was conservative and the uncertainty associated
with the screening is low. The TRV selected in the effects assessment is based on a
comprehensive review of available studies on the effects of PCBs to benthic invertebrates.
The derivation of the TRV was based on methods and principles similar to the derivation of
water quality criteria (WQC). Thus, the derivation of the TRV is considered robust and
conservative. As a result, the uncertainty associated with the selection of the benthic

invertebrate surface water TRV for PCBs is considered low as well.

There is some potential uncertainty associated with the comparison of a PCB Aroclor based
TRV to an EPC based on total PCB congeners due to differences in the analytical basis for the
two values. The FAV and ACR values identified by Fuchsman et al. (2006) to calculate the
TRV are based on Aroclor 1254 and Aroclor 1242, 1248, and 1254; respectively. These
Aroclors, particularly Aroclor 1254 and 1248 are typically dominated by tri-chlorinated and
tetra-chlorinated PCB congeners (Frame, et al. 1996). Surface water data for the Site used in
the exposure assessment (Appendix A) indicates that tri-chlorinated and tetra-chlorinated
PCB congeners predominate. In addition, surface sediments and historical surface water data
analyzed for PCB Aroclors frequently had only detectable levels of Aroclor-1248 (and to a
lesser extent, Aroclor-1254). This suggests that the congener profiles of the effects data used
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to derive the TRV and the exposure assessment for surface water are comparable and would
not be expected to contribute a significant degree of uncertainty in the risk characterization

for PCBs in surface water.

Overall, the uncertainty associated with the surface water risk assessment for benthic
invertebrates is considered low and decisions regarding risk for this receptor-pathway pair

can be made with an acceptable degree of confidence.

8.3 Risk Conclusions

This section presents overall conclusions regarding risks to benthic invertebrates from direct
contact with sediment using a WOE approach and direct contact with surface water using a

deterministic comparison to TRVs.

8.3.1 Sediment

The condition of the benthic community at the Site reflects primarily the temporal and
spatial gradients and dynamics of non-chemical stressors that are present in a tidal stream
located in a highly developed, industrialized watershed, as well as CERCLA related releases.
The Site has been significantly modified from its natural state (e.g., channelized, armored),
which has likely increased the variability of many non-chemical stressors (e.g., salinity,
dissolved oxygen, temperature). Upstream urbanization contributes to the benthic
conditions at the Site through organic enrichment and increased flow during storm events.
Thus, interpretation of the LOE for risks to the benthic community are problematic with

respect to environmental conditions vis-a-vis CERCLA related releases.

Nonetheless, areas of probable risk to the benthic community have been identified using a
WOE approach. Higher mean PEL-Q values are associated with areas of probable risk. Of
the four COPC (PCBs, PAHs, lead, BEHP) represented by the mean PEL-Q, the contribution
of PCBs generally exceeds those of other COPC and, in the case of stations identified as
probable risk, accounts for a significant proportion of the mean PEL-Q value (Figure 8-2).
This suggests that PCBs are the primary risk driver for sediment benthic risk. As such, PCBs

are identified as sediment COC for the benthic community.
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8.3.2 Surface Water

Risk to benthic invertebrates from PCBs in surface water is determined to be negligible and

no surface water COCs are identified.
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9 AQUATIC PLANTS, REPTILES, AND AMPHIBIANS UNCERTAINTY DISCUSSION

Risks to aquatic plants, reptiles, and amphibians were not addressed quantitatively per the
problem formulation and ecological CSM (Anchor QEA 2011a). In general, relevant
exposure and effects data for these receptors groups are not available to quantify risk.
Rather, a qualitative assessment of the uncertainty associated with potential risks was

performed for these groups.

9.1 Aquatic Plants

Evaluating risks to aquatic plants is uncertain primarily due to: 1) the lack of standardization
in test endpoints available for aquatic plants (e.g., test duration, effect type, etc.); and 2)
unknown sensitivity of test species to a chemical relative to other aquatic plant species
(USEPA 2010). Relationships between sublethal biochemical effects observed in many plant
studies (e.g., carbon fixation, lipid peroxidation, etc.) and typical assessment endpoints
regarding survival, growth, or reproduction are poorly defined. Thus, the pool of
ecologically relevant studies is quite limited (USEPA 2010). In addition, many of the
available toxicity studies with aquatic plants are limited to macroalgae or Lemna sp. (i.e.,
duckweed; a free-floating aquatic plant). In addition, very few tests have been performed
with marine or brackish water species most relevant to the Site. A review performed in 2008
of the nearly 23,000 aquatic plant entries in the ECOTOX database (USEPA 2010) indicated
that less than 10 percent were performed using submerged grasses or vascular plants (other
than Lemnasp.). Similarly, only 14 percent were performed using marine species (primarily
marine algae). Finélly, there are no widely accepted approaches to developing or validating
extrapolation factors that may be used to address interspecies sensitivity or differences in test

endpoints.

Thus, while there are effects thresholds for aquatic plants reported in the literature, the
uncertainty associated with applying those values to quantitatively assess risks to aquatic
plant communities at the Site is high enough to preclude a meaningful characterization of
risk. However, many of the WQB (i.e., state and federal WQC) used to identify COPCs for
other receptor groups (e.g., fish, benthic invertebrates) are based on criteria considered
protective of aquatic plants. Thus, risk conclusions and risk management decisions based on

other receptor groups are likely to be protective of aquatic plants.
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9.2 Reptiles and Amphibians

Reptiles and amphibians were not selected as receptors of concern due to the insufficient
toxicological data for detailed quantitative evaluation of potential adverse effects on this
group. In addition, amphibians are not an ecologically relevant receptor group given the
brackish nature of the Site; few amphibians that are potentially present in this area are
tolerant of brackish waters. Thus, exposure to Site COPCs is considered negligible, risks are
therefore negligible as well, and the uncertainty associated with this conclusion is considered

low.

As ectothermic vertebrateé, reptiles have different anatomies, physiologies, metabolisms,
behaviors, exposures, and responses to environmental contaminants compared to birds and
(even more distantly related) mammals that would, by necessity, be used as surrogates in the
BERA due to the lack of availability of toxicity reference values for reptiles. This is
recognized as a potentially important uncertainty, as the relatively sedentary behavior of
many reptiles may increase their vulnerability to exposures (compared to birds and
mammals). However, because reptile metabolic demands are relatively lower than birds or
mammals, exposure through ingestion would be expected to be less than similar sized birds
or mammals. Finally, dermal exposure may be a relatively more important exposure route
for reptiles than birds or mammals. Weir et al. (2010) observed that reptiles may receive a
higher daily dose of lipid soluble contaminants due to the lack of feathers and fur and the
higher lipid content of reptile skin. Unfortunately, there are no means to evaluate this

statement quantitatively with regards to assessing exposure to Site COPCs.

In conclusion, risks associated with most wildlife COPCs are considered negligible for
reptiles given the negligible risks for birds and mammals. Because some avian receptors have
estimated exposures to PCBs at the Site in excess of potentially adverse effects levels (i.e.,
LOAEL TRVs), it may also be expected that some reptiles, assuming similar exposures, would
have similar risks. However, there are no means to quantify potential risks to reptiles, given

the lack of relevant exposure and effects information for PCBs.
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10 CONCLUSIONS AND RISK MANAGEMENT RECOMMENDATIONS

This section summarizes the results of the risk characterization and conclusions to identify
Site COCs that might cause potentially unacceptable ecological risk and to provide risk
management recommendations based on magnitude and extent of risks and their associated

uncertainties.

Potential unacceptable ecological risks are associated with protection and maintenance of
piscivorous and shorebird populations®. Baseline PCB TEQ HQs for these receptor groups
are equal to 1.0 and 1.7 for spotted sandpiper and belted kingfisher, respectively. However,
uncertainty analyses indicate that HQs for these COPC-receptor pairs may be above or below
the threshold of concern (HQ = 1.0) depending on the assumptions used to characterize risk.
Thus, within the ranges of exposure and effects variables evaluated, risks may or may not

exceed a threshold of concern for individuals exposed to PCBs in Site media.

Using a WOE approach that included three LOE (sediment chemistry, sediment toxicity
tests, and benthic community data), PCBs were identified as COC for the benthic
community. Areas of probable risk were identified based on a consensus of the three LOE
evaluated. However, the available data did not support a quantitative estimate of the

magnitude of risk within these areas.

In summary incremental risk to benthos and wildlife are driven primarily by exposure to
PCBs. Although no specific risk management recommendations are provided herein, risk
management based on risks to ecological receptors should be considered within the overall
context of other risk management considerations (e.g., water quality standards) during the
FS.

50 No potentially unacceptable risks from Site COPCs were identified for carnivorous birds, raccoons, fish
populations, or benthic invertebrate populations.
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Table 3-1
Assessment Endpoints, Measurement Endpoints, and Lines of Evidence
Measurement
Assessment Endpoint Ecological Receptor Risk Questions Endpoint Lines of Evidence

Survival, growth, and
reproduction of the benthic
and aquatic invertebrate
community

Benthic and Aquatic
Invertebrates

Is the survival of benthic
invertebrates observed or
predicted from sediment COPCs
below acceptable thresholds?

Bulk surface sediment
concentrations

Predicted toxicity of Site sediments based on Site-specific
empirical sediment chemistry and bioassay data (i.e. Site-
specific predictive toxicity model).

Is the condition of the benthic

community below acceptable

thresholds due to exposure to
sediment COPC?

Bulk surface sediment
concentrations

Benthic community indices describing the condition of the
observed benthic community relative to regional and local
reference conditions.

Do COPC concentrations in
surface water exceed
benchmarks protective of the
benthic invertebrate community?

Surface water
concentrations

Concentrations of surface water COPC compared to effects-
based values that are protective of benthic invertebrate
communities.

Survival, growth, and
reproduction of the fish
community

Fish

Do COPC concentrations in
surface water exceed
benchmarks protective of the fish
community?

Surface water
concentrations

Comparison of surface water COPC concentrations
compared to effects-based benchmarks protective of the
survival, growth, and reproduction of fish communities.

Do COPC concentrations in whole
body tissues of fish exceed
benchmarks protective of the fish
community?

Whole body fish
tissue concentrations

Comparison of whole body fish tissue to appropriate tissue
residue levels protective of the survival, growth, and
reproduction of fish communities.

Do COPC concentrations in
sediment exceed benchmarks
protective of the fish
community?

Bulk surface sediment
concentrations

Comparison of sediment COPC concentrations compared to
effect levels predicted to reduce survival of fish

communities®,

Survival growth and
reproduction of sediment
probing and
omnivorous/herbivorous
bird communities

Spotted Sandpiper

Does the dietary dose of COPCs
received due to consumption of
prey species captured at the Site,
as well as incidental ingestion of
Site sediment, exceed TRVs for
survival, growth, and
reproduction?

Species-specific
dietary dose of COPC
in prey and
incidentally ingested
sediment

Comparison of estimated dietary dose to dietary TRVs
protective of sediment probing and
omnivorous/herbivorous bird communities.
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Assessment Endpoints, Measurement Endpoints, and Lines of Evidence
M t
Assessment Endpoint Ecological Receptor Risk Questions easurefnen Lines of Evidence
Endpoint
Does the dietary dose of COPCs
Survival growth and

received due to consumption of
prey species captured at the Site,
as well as incidental ingestion of

Species-specific

Composite i f COP
reproduction of P dietary dose of COPC

. . . carnivorous wading
carnivorous wading bird

in prey and Comparison of estimated dietary dose to dietary TRVs
rotective of carnivorous wading bird communities.
. bird® Site sediment, exceed TRVs for | incidentally ingested P &
communities . .
survival, growth, and sediment
reproduction?
Does the dietary dose of COPCs

received due to consumption of
prey species captured at the Site,

Survival growth and

reproduction of piscivorous

Species-specific
Belted Kingfisher

Comparison of estimated dietary dose to dietary TRV
as well as incidental ingestion of | dietary dose of COPC P . . ry . Y s
. V. . . . protective of piscivorous bird communities.
bird communities Site sediment, exceed TRVs for in prey
survival, growth, and

reproduction?

Does the dietary dose of COPCs

Survival growth and
reproduction of aquatic-
associated omnivorous

Raccoon

received due to consumption of

as well as incidental ingestion of

prey species captured at the Site,

Species-specific
dietary dose of COPC

in prey and Comparison of estimated dietary dose to dietary TRVs
rotective of omnivorous mammals.
. Site sediment, exceed TRVs for | incidentally ingested P
mammal communities . .
survival, growth, and sediment
reproduction?
Notes:

? - Benthic invertebrate LOE for sediment used as proxy for fish. See text for explanation.

boA composite receptor representing the average or mid-point exposure factors (e.g., body weight) of the species in this guild were used (see Anchor QEA 2009).
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Table 4-1
Summary of BERA Dataset
Number of
Medium Data Type
P Samples
. Chemical concentrations in all surface sediment collected within
Surface Sediment . . . 52
the 0 - 10 cm depth interval in the Site.
Chemical concentrations in surface water collected using a
Surface Water peristaltic pump and horizontal van Dorn bottle from within the 26
Site.
Chemical concentrations in oyster, blue crab, brown shrimp, white
Invertebrate, Whole Bod .
o 4 shrimp, Gulf killifish, Gulf menhaden, pinfish, sand seatrout, and 83
Fish Tissue . e .
striped mullet collected from within the Site.
Toxici dpoints for surface sediment samples test
Sediment Toxicity oxicity response e‘n poin s u r.ne t samples tested 51
with four invertebrate species.
Invertebrates from each sample were identified to the lowest 48°
. . practical taxon and enumerated. The data were used to calculate
Benthic Community L L . . - .
various indices including richness, diversity, and indices of relative .
abundance (e.g., relative abundance of Bivalvia). 26
Notes:
a - Patrick Bayou Lead Organization Site samples (Parsons et al. 2002, 2004)
b - Comparison bayou samples (Dobberstine 2007)
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~ Table 4-2
Toxic Eqivalency Factors for Toxicity Equivalent Calculations

C TEF

ongener Mammals® Birds? Fish?
Dioxins
2,3,7,8-TCDD 1 1
1,2,3,7,8-PeCDD 1 1 1
1,2,3,4,7,8-HxCDD 0.1 0.05 0.5
1,2,3,6,7,8-HxCDD 0.1 0.01 0.01
1,2,3,7,8,9-HxCDD 0.1 0.1 0.01
1,2,3,4,6,7,8-HpCDD 0.01 0.001 0.001
OoCDD 0.0003 0.0001 0.0001
Furans
2,3,7,8-TCDF 0.1 1 0.05
1,2,3,7,8-PeCDF 0.03 0.1 0.05
2,3,4,7,8-PeCDF 0.3 1 0.5
1,2,3,4,7,8-HxCDF 0.1 0.1 0.1
1,2,3,6,7,8-HxCDF 0.1 0.1 0.1
1,2,3,7,8,9-HxCDF 0.1 0.1 0.1
2,3,4,6,7,8-HxCDF 0.1 0.1 0.1
1,2,3,4,6,7,8-HpCDF 0.01 0.01 0.01
1,2,3,4,7,8,9-HpCDF 0.01 0.01 0.01
OCDF 0.0003 0.0001 0.0001
Non-ortho PCBs
3,3,4,4'-TCB (77) 0.0001 0.05 0.0001
3,4,4',5-TCB (81) 0.0003 0.1 0.0005
3,3',4,4',5-PeCB (126) 0.1 0.1 0.005
3,3',4,4',5,5'-HxCB (169) 0.03 0.001 0.00005
Mono-ortho PCBs
2,3,3',4,4'-PeCB (105) 0.00003 0.0001 0.000005
2,3,4,4',5-PeCB (114) 0.00003 0.0001 0.000005 .
2,3',4,4',5-PeCB (118) 0.00003 0.00001 0.000005
2'.3,4,4',5-PeCB (123) 0.00003 0.00001 0.000005
2,3,3',4,4',5-HxCB (156) 0.00003 0.0001 0.000005
2,3,3',4,4' 5'-HxCB (157) 0.00003 0.0001 0.000005
2,3'4,4',5,5'-HxCB (167) 0.00003 .0.00001 0.000005
2,3,3,4,4',5,5'-HeCB (189) 0.00003 0.00001 0.000005

Sources:
1-Van den Berg et al., 2006
2 -Van den Berg et al.,, 1998
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Table 4-3
Summary of Site Surface Sediment Data Evaluated in the BERA Dataset
“n g g g »
| 5|5 g S
3| E[(o|8]|8|a]|E e[S |L || e
. ' IEHHEHEHEHBHBHEEE
Station ID Sample ID 2|l-|l8|l&lala]>d]|ld]lr]O0]ln]|lax]&]|a
PB001.1 PB001.1-155010-091027-N XX XXX X{X[X]|X]|X X
PB001.2 PB001.2-155010-091027-N X XXX X]|X]|X]|X] X
PB001.3 PB001.3-15S010-091027-N XXX X X]|X]|X]| X} X X X
PB002 PB002-155010-091027-N XX XX XX X} X] X
PB004 PB004-155010-091027-N XX XX XX X]X] X} X X
PB0O0S PB005-155010-091027-N XX XXX} X]|X]X]| X
PB007.1 PB007.1-155010-091028-N X XX XXX X)X X} X X
PB007.2 PB007.2-155010-091028-N XXX XXX X] X] X
PB0O09 PB009-155010-091028-N XX XX XXX X X]|X X
PBO11 PB011-155010-091028-N X XX XXX X]X] X
PB013.1 PB013.1-1SS010-091028-N XXX XX XXX X] X X
PB013.2 PB013.2-155010-091028-N X XXX X]| X} X]| X] X
PBO15 PB015-155010-091028-N XXX XX X]X|X]| X]| X X
PBO16 PB016-155010-091101-N XXX XX X]X]|X]|X
PB018 PB018-155010-091101-N XXX XXX X]X]X]X X
PB019 PB019-155010-091101-N XTI XXX X X] X X] X
PB022 PB022-15S010-091101-N XTI X XXX} X]| X} X] X] X X
PB023 PB023-155010-091030-N XTI X XXX} X]| X} X)X
PB024 PB024-155010-091030-N XX XXX XXX X]X] X] X
PB026 PB026-155010-091030-N X XX XXX X] X]X
PB028 PB028-155010-091030-N XXX XXX} X] X X] X X
PB032 PB032-155010-091030-N X XX X X] X X] X]| X
PB034 PB034-155010-091030-N XX XXX X]X]X]X] X X
PB037 PB037-155010-091030-N XX X{ X X]X]|X]X]|X
PB041 PB041-15S010-091030-N XIX|I XXX X]|X]X]|X] X X
PB043 PB043-155S010-091030-N XX XX XX X]X]|X
PB0O44 PB044-155010-091030-N X XXX X]X]X]IX]|X]| X X
PB047.1 PB047.1-155010-091030-N XXX XX X] X X]X
PB047.2 PB047.2-155010-091030-N X XXX X]|X]X]X] X] X X
PB048 PB048-155010-091031-N XX XX XX X] X]|X
PB0O49 PB049-155010-091031-N XTI XXX XXX X]X]X] X]| X
PB8053 PB053-155010-091031-N XX X{ X[ X]X]|X] X]| X
PB0O56 PB056-155010-091031-N XTI XX XX X]X]X]X]| X X
PBO57 PB057-1SS010-091031-N X XXX X]X]|X]X]X
PB059.1 PB059.1-15S010-091102-N XXX X[ X]X]|X]X]X]|X X
PB059.2 PB059.2-155010-091031-N XXX XX X}PX] XX '
PB063.1 PB063.1-155010-091031-N XX XXX X]X]| X] X] X X
PB063.2 PB063.2-155010-091102-N X X X X[ XXX X]X
PB064 PB064-155010-091102-N XXX X X]X]|X]X] X]| X X
PB066 PB066-155010-091101-N XX XXX X]| X]| X] X
Baseline Ecological Risk Assessment March 2013
Patrick Bayou Superfund Site 040284-01



Table 4-3
Summary of Site Surface Sediment Data Evaluated in the BERA Dataset

AL HRE
SI=ZE|lo1 818 w g c E L1<| o
5| 2| 5|(alB|[9|(8|ElYQ|c|e|g|=|Z
Station ID Sample ID s|2[a[B|&]a g s|R|lc|[&|2|B]ST
PB069 PB069-155010-091101-N XIX] X XXX X]|X]X]X] X]|X
PB074 PB074-155010-091101-N XX XX X]X]X]X]|X
PB0O81 PB081-155010-091103-N XX XX X]X]X]X]|X]X
PB093 PB093-155010-091103-N XX XXX X)X X]X] X
PB097 PB097-155010-091103-N XXX XXX} X]X] X
PB101 PB101-155010-091103-N XXX X XXX X] X]| X X
PB076.1 PB076.1-155010-20110802-N X| X
PBO70A PB070A-155010-20110802-N X| X
PB081.1 PB081.1-155010-20110803-N X| X
PB082 PB082-155010-20110803-N X| X
PB069.1 PB069.1-155008-20110804-N X | X
PB0O68 PB068-155010-20110804-N X | X
Notes:
PCB - polychlorinated biphenyl
SVOC - semi-volatile organic compound
VOC - volatile organic compound
TOC - total organic carbon
AVS - acid volatile sulfide
SEM - simultaneously extracted metals
PAH - polycyclic aromatic hydrocarbon
a - Metals include arsenic, cadmium, chromium, copper,
lead, mercury, nickel, selenium, and zinc
Baseline Ecological Risk Assessment March 2013
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Table 4-4
Summary of Site Surface Water Data Evaluated in the BERA Dataset
g
3 ® T2
© Q 3 T 2 -g
e ) 0 e & - | =
(15| 5= 2 S| £ (83 5
3| | S| S| g wlolol 512 °l £ (3 gl 2
Station ID Sample ID § 'g § § 2 g 2 E E 8 é.? |=5 § :_t‘ LEJ é §
PB006-1SWMID-091104-N X X X X X X X X X X X X X X X X
PBOOG PB006-1SWMID-091105-N X X X X X X X X X X X X X X X X
PBO06-1SWNBT-091104-N X X X X X X X X X X X X X X X X
PB006-1SWNBT-091105-N X X X X X X X X X X X X X X X X
PB031-1SWMID-091104-N X X X X X X X X X X X X X X X X
PBO31 PB031-1SWMID-091105-N X X X X X X X X X X X X X X X X
PB031-1SWNBT-091104-N X X X X X X X X X X X X X X X X
PB031-1SWNBT-091105-N X X X X X X X X X X X X X X X X
PBOS9 PB059-1SWMID-091104-N X X X X X X X X X X X X X X X X
PB059-1SWMID-091105-N X X X X X X X X X X X X X X X X
PB076-1SWMID-091104-N X X X X X X X X X X X X X X X X
PBO76 PB076-1SWMID-091105-N X X X X X X X X X X X X X X X X
PB076-1SWNBT-091104-N X X X X X X X X X X X X X X X X
PB076-1SWNBT-091105-N X X X X X X X X. X X X X X X X X
PBO66B PB066B-1SWMID-20110808-N X X X
PB101C PB101C-1SWMID-20110808-N X X X
PB082.1 PB082.1-1SWMID-20110808-N X X X
PB0O80O PB080-1SWMID-20110808-N X X X
Notes:
PCB - polychlorinated biphenyl
SVOC - semi-volatile organic compound
VOC - volatile organic compound
TSS - total suspended solids
TDS - total dissolved solids
TOC - total organic carbon
DOC - dissolved organic carbon
TKN - total kjeldahl nitrogen
Baseline Ecological Risk Assessment March 2013
Patrick Bayou Superfund Site 040284-01
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Table 4-5
Summary of Site Tissue Data Evaluated in the BERA Dataset
o] o o
151315 |&lz| |&
s|s|ElE5| |&|8] |2
A HE 2
Numberof | o | al|la e 8 2| = : o |8
Species Size Class Samples [S[|3|0| 3 E’ E’ HEE = 3
Fish . ]
Gulf Killifish A (<15 cm) 25 X X X X X] X} X
Gulf Menhaden A (<15 cm) 10 X X X XX X! X
Pinfish A (<15 cm) 4 X X X X X]| X]| X
Sand Seatrout A (<15 cm) 2 X X X X X]| X| X
Striped Mullet A (<15 cm) X X X X X[ X{X
Invertebrates
Blue Crab A (2-7.5 cm) 18 X XXX X]X]|X]X] X} X]|X
Blue Crab B (7.5-13 cmj 3 X X X X X] X]| X
Brown Shrimp B (7.5-13 cm) 8 X X X X| X| X
Oyster A(2-7.5 cm) 1 X XXX XX X]X]X]X] X
White Shrimp A(2-7.5 cm) 1 X XXX XXX X] X X] X
White Shrimp B (7.5-13 cm) 2 X X X X| X | X
Notes:

PCB - polychlorinated biphenyl
PAH - polycyclic aromatic hydrocarbon

Baseline Ecological Risk Assessment
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Table ‘:' -6

Summary of Bioassay/Sediment Toxicity Data Evaluated in the BERA Dataset

@

. . B . Lephtocheirus Neanthes Americamysis | Ampelisca
Agency/Entity | Activity |Station ID Sample ID Matrix Sample Date plumulosus arenaceodentata bahia obdita
TCEQ/USEPA SS 3 3-8/12/2003-EPA/TCEQ Whole Sediment 8/12/2003 - -- X X
TCEQ/USEPA SS 3 3-8/31/2006-TCEQ Whole Sediment 8/31/2006 -- - X X
TCEQ/USEPA SS 4A 4A-8/12/2003-EPA/TCEQ Whole Sediment 8/12/2003 - - X X
TCEQ/USEPA SS 4A 4A-8/31/2006-TCEQ, Whole Sediment 8/12/2003 - - X X
TCEQ/USEPA SS 6A 6A-8/12/2003-EPA/TCEQ Whole Sediment 8/31/2006 - - X X
TCEQ/USEPA SS 6A 6A-8/31/2006-TCEQ Whole Sediment 8/12/2003 - - X X
TCEQ/USEPA SS 7 7-8/12/2003-EPA/TCEQ Whole Sediment 8/31/2006 - - X X
TCEQ/USEPA SS 9 9-8/12/2003-TCEQ Whole Sediment 8/12/2003 - - X X
PBLO TMDL 2 2-4/23/2001 Whole Sediment 4/23/2001 X X - -
PBLO TMDL 2 2-9/5/2000 Whole Sediment 9/5/2001 X X - -
PBLO TMDL 25 2.5-4/23/2001 Whole Sediment 4/23/2001 X X - -
PBLO TMDL 2.5 2.5-9/5/2000 Whole Sediment 9/5/2000 X X - -
PBLO TMDL 3 3-4/24/2001 Whole Sediment 4/24/2001 X X - --
PBLO TMDL 3 3-8/12/2003 Whole Sediment 8/12/2003 X -- X X
PBLO TMDL 3 3-9/6/2000 Whole Sediment 9/6/2000 X X - --
PBLO TMDL 5 5-4/24/2001 Whole Sediment 4/24/2001 X X -- --
PBLO TMDL 5 5-9/5/2000 Whole Sediment 9/5/2000 X X - -
PBLO TMDL 7 7-4/26/2001 Whole Sediment 4/26/2001 X X - -
PBLO TMDL 7 7-8/12/2003 Whole Sediment 8/12/2003 X -- X X
PBLO TMDL 7 7-9/6/2000 Whole Sediment 9/6/2000 X X - -
PBLO TMDL 8 8-4/25/2001 Whole Sediment 4/25/2001 X X - -
PBLO TMDL 8 8-9/6/2000 Whole Sediment 9/6/2000 X X - --
PBLO TMDL 9 9-8/12/2003 Whole Sediment 8/12/2003 X - X X
PBLO TMDL 9 9-9/6/2000 Whole Sediment 9/6/2000 X X - -
PBLO TMDL 10 10-4/25/2001 Whole Sediment 4/25/2001 X X -- -
PBLO TMDL 10 10-9/5/2000 Whole Sediment 9/5/2001 X X - -
PBLO TMDL 4A 4A-4/24/2001 Whole Sediment 4/24/2001 X X - -
PBLO TMDL 4A 4A-8/12/2003 Whole Sediment 8/12/2003 X - X X
PBLO TMDL 4A 4a-9/5/2000 Whole Sediment 9/5/2000 X X - -
PBLO TMDL 6A 6A-4/25/2001 Whole Sediment 4/25/2001 X X - -
PBLO TMDL 6A 6A-8/12/2003 Whole Sediment 8/12/2003 X - X X
PBLO TMDL 6A 6a-9/5/2000 Whole Sediment 9/5/2000 X X - -
PBLO TMDL E E-4/23/2001 Whole Sediment 4/23/2001 X X - -
PBLO TMDL E E-9/6/2000 Whole Sediment 9/6/2000 X X - --
PBLO TMDL G G-4/24/2001 Whole Sediment 4/24/2001 X X - -
PBLO TMDL G G-9/6/2000 Whole Sediment 9/6/2000 X X - -
Baseline Ecological Risk Assessment March 2013
Patrick Bayou Superfund Site 040284-01
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Table 4-6
Summary of Bioassay/Sediment Toxicity Data Evaluated in the BERA Dataset
. L. , . Lephtocheirus Neanthes Americamysis | Ampelisca
Agency/Entity | Activity | Station ID Sample ID Matrix Sample Date plumulosus arenaceodentata bahia abdita
PBLO TMDL Q Q-4/25/2001 Whole Sediment 4/25/2001 X X - -
PBLO TMDL Q Q-9/5/2000 Whole Sediment 9/5/2000 X X -- -
PBLO TMDL R R-4/26/2001 Whole Sediment 4/26/2001 X X - -
PBLO TMDL R R-8/12/2003 Whole Sediment 8/12/2003 X - X X
PBLO TMDL R R-9/5/2000 Whole Sediment 9/5/2000 X X - -
PBLO TMDL S $-4/24/2001 Whole Sediment 4/24/2001 X X - -
PBLO TMDL S $-9/5/2000 Whole Sediment 9/5/2000 X X -- -
PBLO TMDL T T-4/25/2001 Whole Sediment 4/25/2001 X X -- -
PBLO TMDL T T-9/5/2000 Whole Sediment 9/5/2000 X X -- -
PBLO TMDL U U-4/24/2001 Whole Sediment 4/24/2001 X X - -
PBLO TMDL U U-9/6/2000 Whole Sediment 9/6/2000 X X -- --
PBLO TMDL \' V-4/23/2001 Whole Sediment 4/23/2001 X X -- -
PBLO TMDL Vv V-9/5/2000 Whole Sediment 9/5/2000 X X - -
PBLO TMDL Y Y-4/26/2001 Whole Sediment 4/26/2001 X X -~ -
PBLO TMDL Y Y-9/6/2000 Whole Sediment 9/6/2000 X X - -
Notes:
-- No Testing Performed
TMDL - Total Maximum Daily Load
PBLO - Patrick Bayou Lead Organization
TCEQ - Texas Commission on Environmental Quality
USEPA - U.S. Environmental Protection Agency
SS - Special Study
Baseline Ecological Risk Assessment March 2013
Patrick Bayou Superfiund Site 040284-01
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Table 4-7
Summary of Benthic Community Data in BERA Dataset
Benthic
Agency/Entity Location Station ID Sample ID Matrix Sample Date Community
Data
PBLO Patrick Bayou 2 2-4/23/2001 Whole Sediment 4/23/2001 X
PBLO Patrick Bayou 2 *2-9/5/2000 Whole Sediment 9/5/2000 X
PBLO Patrick Bayou 2.5 2.5-4/23/2001 Whole Sediment 4/23/2001 X
PBLO Patrick Bayou 2.5 2.5-9/5/2000 Whole Sediment 9/5/2000 X
PBLO Patrick Bayou 3 3-4/24/2001 Whole Sediment 4/24/2001 X
PBLO Patrick Bayou 3 3-8/12/2003 Whole Sediment 8/12/2003 X
PBLO Patrick Bayou 3 3-9/6/2000 Whole Sediment 9/6/2000 X
PBLO Patrick Bayou 5 5-4/24/2001 Whole Sediment 4/24/2001 X
PBLO Patrick Bayou 5 5-9/5/2000 Whole Sediment 9/5/2000 X
PBLO Patrick Bayou 7 7-4/26/2001 Whole Sediment 4/26/2001 X
PBLO Patrick Bayou 7 7-8/12/2003 Whole Sediment 8/12/2003 X
PBLO Patrick Bayou -7 7-9/6/2000 Whole Sediment 9/6/2000 X
PBLO Patrick Bayou 8 8-4/25/2001 Whole Sediment 4/25/2001 X
PBLO Patrick Bayou 8 8-9/6/2000 Whole Sediment 9/6/2000 X
PBLO Patrick Bayou 9 9-8/12/2003 Whole Sediment 8/12/2003 X
PBLO Patrick Bayou 9 9-9/6/2000 Whole Sediment 9/6/2000 X
PBLO Patrick Bayou 10 10-4/25/2001 Whole Sediment 4/25/2001 X
PBLO Patrick Bayou 10 10-9/5/2000 Whole Sediment 9/5/2000 X
PBLO Patrick Bayou 4A 4A-4/24/2001 Whole Sediment 4/24/2001 X
PBLO Patrick Bayou 4A 4A-10/1/2001 Whole Sediment | 10/1/2001° X
PBLO Patrick Bayou 4A 4A-8/12/2003 Whole Sediment 8/12/2003 X
PBLO Patrick Bayou 4A 43-9/5/2000 Whole Sediment 9/5/2000 X
PBLO Patrick Bayou 6A 6A-4/25/2001 Whole Sediment 4/25/2001 X
PBLO Patrick Bayou 6A 6A-8/12/2003 Whole Sediment 8/12/2003 X
PBLO Patrick Bayou 6A 6a-9/5/2000 Whole Sediment 9/5/2000 X
PBLO Patrick Bayou E E-4/23/2001 Whole Sediment 4/23/2001 X
PBLO Patrick Bayou E E-10/1/2001 Whole Sediment 10/1/2001 X
PBLO Patrick Bayou E E-9/6/2000 Whole Sediment 9/6/2000 X
PBLO Patrick Bayou E E-8/12/2003 Whole Sediment 8/12/2003 X
PBLO Patrick Bayou G G-4/24/2001 Whole Sediment 4/24/2001 X
PBLO Patrick Bayou G G-10/1/2001 Whole Sediment 10/1/2001 X
PBLO Patrick Bayou G G-9/6/2000 Whole Sediment 9/6/2000 X
Baseline Ecological Risk Assessment March 2013
Patrick Bayou Superfund Site 040284-01
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Table 4-7
Summary of Benthic Community Data in BERA Dataset
‘ Benthic
Agency/Entity Location Station ID Sample ID Matrix Sample Date Community
Data

PBLO Patrick Bayou Q Q-4/25/2001 Whole Sediment 4/25/2001 X
PBLO Patrick Bayou Q Q-10/1/2001 Whole Sediment 10/1/2001 X
PBLO Patrick Bayou Q Q-9/5/2000 Whole Sediment 9/5/2000 X
PBLO Patrick Bayou R R-4/26/2001 Whole Sediment 4/26/2001 X
PBLO Patrick Bayou R R-8/12/2003 Whole Sediment 8/12/2003 X
PBLO Patrick Bayou R R-9/5/2000 Whole Sediment 9/5/2000 X
PBLO Patrick Bayou S S-4/24/2001 Whole Sediment 4/24/2001 X
PBLO Patrick Bayou S $-9/5/2000 Whole Sediment 9/5/2000 X
PBLO Patrick Bayou T T-4/25/2001 Whole Sediment 4/25/2001 X
PBLO _ Patrick Bayou T T-9/5/2000 Whole Sediment 9/5/2000 X
PBLO Patrick Bayou U U-4/24/2001 Whole Sediment 4/24/2001 X
PBLO Patrick Bayou §] U-9/6/2000 Whole Sediment 9/6/2000 X
PBLO Patrick Bayou \" V-4/23/2001 Whole Sediment 4/23/2001 X
PBLO Patrick Bayou Vv V-9/5/2000 Whole Sediment 9/5/2000 X
PBLO Patrick Bayou Y Y-4/26/2001 Whole Sediment 4/26/2001 X
PBLO Patrick Bayou Y Y-9/6/2000 Whole Sediment 9/6/2000 X

Notes:

PBLO - Patrick Bayou Lead Organization

® - Exact date is not known for the PBLO samples collected in October 2001.

Baseline Ecological Risk Assessment March 2013
Patrick Bayou Superfund Site 040284-01




Table 5-1
Receptor Group COPCs
C Chemicals of Potential Concern
Receptor Group
Surface Water Sediment Bioaccumulative

Benthic Invertebrates PCBs Metals, PAHs, PCBs, and SVOCs® --

) PCBs a Mercury, Selenium, PCBs,
Fish Metals, PAHs, PCBs, and SVOCs L

Dioxin/Furans
Wwildlife Mercury, Metals, PAHs, PCBs, Mercury, Metals, PAHs, PCBs,
(birds and mammals) Dioxin/Furans, and svocs® Dioxin/Furans, and SVOCs®
? - See Table 5-3 for complete list.
®. See Table 5-4 for complete list.
Notes:
PAH - polycyclic aromatic hydrocarbon
PCBs - polychlorinated biphenyl
SVOC - semi-volatile organic compound
-- no COPCs
Baseline Ecological Risk Assessment March 2013
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Complete List of Benthic and Aquatic Invertebrate COPCs

Table 5-2

CoPC

Sediment

Surface Water

Metals

Barium

Cadmium

Chromium

Lead

Mercury

Nickel

Silver

Zinc

XIXIX|X[|X]|X]|X]|x

PAHs

2-Methylnaphthalene

Acenaphthene

Acenaphthylene

Anthracene

Benzo{a)anthracene

Benzo{a)pyrene

Benzo(e)pyrene

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

Indeno(1,2,3-cd)pyrene

Naphthalene

Perylene

Phenanthrene

Pyrene

Total HMW PAH

Total LMW PAH

Total PAH

HNIX XXX XXX X[X]X]|X]|X|X|X|X<X]X]|X]|Xx

PCBs

PCB Congeners

>

svVocC /voc

Benzene

Benzidine

Bis(2-Chloroisopropyi)ether

Bis(2-Ethylhexyl)phthalate

Chlorobenzene

Ethylbenzene

Hexachlorobenzene

Hexachlorobutadiene

Isopropylbenzene

n-Butylbenzene

n-Propylbenzene

Sec-Butylbenzene

Tert-Butylbenzene

Toluene

Total xylene

XXX X X| XX X|X|X|X|X|X]|X]|Xx

Notes:
? List of COPC taken from Table 7 of BERA Work Plan

Baseline Ecological Risk Assessment
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Baseline Ecological Risk Assessment
Patrick Bayou Superfund Site

Table 5-3
Complete List of Fish COPC
Sediment Surface Water Bioaccumulative
Same as Table 5-2 Total PCBs Total PCBs
PCB TEQ
PCDD/PCDF TEQ'
Mercury
Selenium

Notes:

PCB - polychlorinated biphenyl
TEQ - 2,3,7,8-TCDD toxic equivalency quotient

! Based on detected levels in surface water

March 2013
040284-01




Table 5-4

Complete List of Aquatic-Dependent Wildlife COPCs

corcC Belted Kingfisher | Sandpiper | Carnivorous Wading Bird Raccoon
Lead X
Mercury X X X X
Total PAHs X
Total PCB Congeners X X X X
PCB Congeners TEQ (Avian) X X X
PCB Congeners TEQ (Mammal) X
Hexachlorobenzene X X
Hexachlorobutadiene X
1,3-Dichlorobenzene X X
1,4-Dichlorobenzene X
Dioxin/Furan TEQ (Avian) X
Notes:

COPC - chemical of potential concern
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated bipheny!

TEQ - toxic equivalent

Baseline Ecological Risk Assessment
Patrick Bayou Superfund Site

March 2013
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Summary of Exposure Parameters for Wildlife Dietary Exposure Assessment

Table ‘;-1

O

Receptor® BW (kg) FS

IR (mg food/kg
BW/day)

NIR (kg food/kg
BW/day)

Proportion in Diet

Fish

Invertebrate

Plant
Matter

Terrestrial
Animal

Tissue
EPC

(Cys; mg/kg)

Sediment EPC
{Csp; mg/kg)

AUF

Belted Kingfisher 0.136 0

0.024

0.682

0.89

0.11 0

0

Carnivorous Bird 0.87 0.01

0.074

0.327

0.33

0.33 0

0.34

Spotted Sandpiper | 0.043 0.18

0.012

0.992

0

1 0

0

Raccoon 3.99 0.094

0.094

0.09

0.232

0.234 0.3

0.234

See Table
6-3

See Table
6-4

See Table
6-5

* . Sources for all exposure parameters and exposure parameter calculations are provided in the BERA Work Plan.

Notes:

kg - kilogram

mg - milligram

BW - body weight

FS - fraction of sediment in the diet

IR - food ingestion rate

FR - fraction of food intake from the Site
NIR - normalized ingestion rate

EPC - exposure point concentration

AUF - area use factor

Baseline Ecological Risk Assessment
Patrick Bayou Superfund Site

March 2013
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Table 6-2
Prey Grouping for Fish and Invertebrate Exposure Point Concentration Calculations
Fish Invertebrates
Receptor COPC Group 1 Group 2 Group 3 Group 1 Group 2
Mercury GM GKF, STM, PNF, SAS - BCR, BRS, WHS, OYS --
Total PCB Congeners GKF GM, STM, PNF, SAS -- BRS BCR,WHS, OYS
Belted Kingfisher|{ Hexachlorobenzene | GKF, GM, STM, PNF, SAS -- - BCR, BRS, WHS, OYS -
1,3-Dichlorobenzene | GKF, GM, STM, PNF, SAS - - BCR, BRS, WHS, OYS --
PCB TEQ GKF GM, STM PNF, SAS BCR, BRS, WHS, OYS -
Mercury GM GKF, STM, PNF, SAS -- BCR, BRS, WHS, OYS -
Carnivorous Bird | Total PCB Congeners GKF GM, STM, PNF, SAS - BRS BCR,WHS, OYS
PCBTEQ GKF GM, STM PNF, SAS BCR, BRS, WHS, OYS -
Mercury GM GKF, STM, PNF, SAS - BCR, BRS, WHS, OYS --
Raccoon Total PCB Congeners GKF GM, STM, PNF, SAS - BRS BCR,WHS, OYS
PCB TEQ GKF GM, STM, PNF, SAS -- BCR, BRS, WHS, OYS --
Lead - - - BCR, OYS, WHS® -
Mercury - -- -- BCR, OYS, WHS® -
Total PAH - - - BCR, OYS, WHS® -
Total PCB Congeners - - - BCR, OYS, WHS® -
Spotted Dioxin/furan TEQ - - - BCR, OYS, WHS® -
Sandpiper PCB TEQ - - - BCR, OYS, WHS® -
Hexachlorobenzene - - - BCR, OYS, WHS® -
Hexachlorobutadiene - - - BCR, OYS, WHS? -
1,3-Dichlorobenzene - - - BCR, OYS, WHS® -
1,4-Dichlorobenzene - - - BCR, OYS, WHS® -
? Individuals 2 to 7.5 cm total length only.
Notes:
COPC - chemical of potential concern WHS - White shrimp
PCB - polychlorinated biphenyl BRS - Brown shrimp
TEQ - toxic equivalent GKF - Gulf killifish
PAH - polycyclic aromatic hydrocarbon GM - Gulf menhaden
BCR - Blue crab STM - Striped mullet
OYS - Oyster PNF - Pinfish
SAS - Sand seatrout
Baseline Ecological Risk Assessment March 2013
Patrick Bayou Superfund Site 040284-01




Table 6-3
95 UCLs for Fish and Invertebrate Prey Groups

: Chemical of Potential Concern™”
O Prey Grouping Lead Mercury Total PCB Hexachlorobenzene | 1,3-Dichlorobenzene PCB Cong.ener PCB Congener TEQ Total PAH Dioxin/Furan Hexachlorobutadiene 1,4-Dichlorobenzene
Congener TEQ {Avian) {Mammal) TEQ
GM - 0.145 - - - - - - - - —
GKF -- - 5.75 - -- 0.000868 0.0000870 - -- - --
GKF, GM, STM, PNF, SAS - - - 0.646 0.769" - - - - — -
GKF, STM, PNF, SAS - 0.0580 - - - - - - - - -
GM, STM, PNF, SAS - - 2.88 - -- -- 0.0000319 - - - -
GM, STM - - - - - 0.000482 -- - - - -
PNF, SAS -- - - - - 0.000160 - -- - - -
BCR, BRS, WHS, OYS - 0.0515 - 0.976 0.758° 0.000452 0.0000279 - - - --
BRS - -- 2.01 - - -- -- - -- - -
BCR,WHS, OYS - - 0.813 - - - - - - - -
BCR, OYS, WHS® 0.292 0.0533 0.821 1.13 0.373° 0.000430 - 0.140 0.0000223 0.373° 0.373°

2 _ All units are mg/kg.

® _ All totals and TEQs calculated using non-detects at 1/2 the detection limit.
¢ - Individuals 2 to 7.5 cm total length only.

¢ _ Maximum non-detect value used

Notes:

TEQ - toxic equivalent

PCB - polychlorinated biphenyl
PAH - polycyclic aromatic hydrocarbon
BCR - Blue crab

OYS - Oyster

WHS - White shrimp

BRS - Brown shrimp

GKF - Gulf killifish

GM - Gulf menhaden

STM - Striped mullet

PNF - Pinfish

SAS - Sand seatrout

O

Baseline Ecological Risk Assessment
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Table 6-4
Surface Weighted Average COPC Concentrations in the Intertidal and Supratidal Areas
Intertidal and Supratidal
copcC Units Intertidal SWAC Supratidal SWAC . a
Weighted Average

Lead mg/kg 45.0 53.5 48.9
Mercury (Total) mg/kg 6.01 3.38 4.79

Total PAH ug/kg 6660 8040 _ 7310
1,3-Dichlorobenzene pg/ke 78.6 67.9 73.6
1,4-Dichlorobenzene ng/kg 76.2 72.5 74.4
Hexachlorobenzene ng/kg 2140 2130 2140
Hexachlorobutadiene pg/kg 3570 4130 3830

Total PCB Congener pg/ke 9240 6300 7870

PCB Congener TEQ {Avian) ng/ke 2530 1570 2080

PCB Congener TEQ (Mammal) ng/kg 137 84.0 112
Dioxin/Furan TEQ (Avian) ng/kg 122 91.1 ‘ 108

® - Intertidal and Supratidal Weighted Average is the sediment exposure point concentration.

Notes:

COPC - chemical of potential concern

SWAC - surface weighted average concentration

PAH - polycyclic aromatic hydrocarbon

PCB - polychlorinated biphenyl

TEQ - toxic equivalent

mg/kg - milligram per kilogram

pg/kg - microgram per kilogram
Baseline Ecological Risk Assessment March 2013
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Table 6-5

Area Use Factor Summary for Wildlife Receptors

Receptor Surrogate Species Home Range"® Units Source Comments
Buff-breasted Sandpiper 3.4 km Lanctot and Laredo (1994) Average breeding home range
Killdeer 4.6 km Sanzenbacher 2002 Average linear distance traveled from capture site
Stilt Sandpiper 8 km Klima and Jehl {1998) Maximum flight distance from nest
Piping Plover 3.3 km Drake (2001) Average of all seasons and locations
Western Sandpiper 49 km Butler et al. (2002), Warnock and Takekawa _
(1995)
Sanderling 1.5 km MacWhirter et al. {2002) Average non-breeding range
Spotted Sandpiper Willet 9.6 km Haig et a.l (2002) Average non-breeding home range
Long-billed Curlew 1.95 km Colwell et al. (2002) Midpoint of reported home range for observed individuals
Average home range: 4.7 km
Upper 75th Percentile” 7.3 km
Tidal stream within Site® 25 km
AUF o0 0.54 -
AUFysy,: 0.34 -
Belted Kingfisher - 2.2 km Brooks and Davis (1987) Breeding range
Belted Kingfisher 1.0 km Brooks and Davis (1987) Breeding range
Belted Kingfisher 1.0 km Brooks and Davis {1987) Non-breeding range
Belted Kingfisher 0.4 km Brooks and Davis (1987) Non-breeding range
Belted Kingfisher 3.6 km Prose (1985) Reported as range (2.4 - 4.8 km). Midpoint of range taken as average
L Belted Kingfisher 16 km Mazeika et al. 2006
Belted Kingfisher Belted Kingfisher a4 km Cromwell {1963) Distance observed from nest site; midpoint of reported range (0.81 -
8.0 km)
Average home range: 2.0 km
Upper 75th Percentile” 3.6 km
Tidal stream within Site’ 2.5 km
AUF ean: 13 -
AUF 5’ 0.69 -~
Great Blue Heron 2.7 km Custer and Galfi (2002) Median flight distance for Minnesota population
Great Blue Heron 1.8 km Mathisen and Richards {1978) Taken from USEPA (1993)
Great Blue Heron 7 km Parnell and Soots, 1978, cited in Short and Taken from USEPA (1993)
Cooper, 1985
Great Blue Heron 15 km Gibbs et al., 1987; Gibbs, 1991; Peifer, 1979 |[Taken from USEPA (1993)
Yellow-crowned Night Heron 1.4 km Watts 2011 Breeding population
Carnivorous Birds Tri-colored Heron 5.6 km Frederick 1997 Breeding population
Little Blue Heron 6.55 km Rodgers and Smith 1995 Breeding population; midpoint of reported average home ranges (2.9
-10.2 km)
Snowy Egret 2.8 km Parsons and Master 2000 Breeding population
Great Egret 6.3 km Mccrimmon et al. 2011 Colonial population
Great Blue Heron 4.4 km Vennesland and Butler 2011 Midpoint of reported average home ranges (2.3 - 6.5 km)
Roseate Spoonbill 12 km Dumas 2000 Breeding population
White Ibis 2.7 km Heath et al. 2009 -
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Table 6-5

Area Use Factor Summary for Wildlife Receptors

Receptor Surrogate Species Home Range" Units Source Comments
Average home range: 5.7 km
Upper 75th Percentile” 6.9 km
Carnivorous Birds Tidal stream within Site® 2.5 km
AUF, o 0.44 -
AUFy5: 0.36 --
Raccoon 1.56 K’ Stuewer (1943) G\S/E:f(a;:;;lan habitat range for males and females; taken from
Raccoon 133 m? Fisher (2007) Wei.ghted average of both sexes in riverine habitat during breeding,
rearing, and dispersal
Raccoon Average home range®: 1.45 km?
Area of intertidal/supratidal R
zone within Site”: 0.03 km
AUFM: 0.021 -

® Gunite channel at south end of site not included in available habitat calculations. Represents approximately 0.6 km of tidal stream and 0.006 km® of intertidal habitat.
e Upper 75th percentile based on untransformed data. See Appendix C for derivation.

¢ Insufficient data to derive percentiles.

4Home Range Distribution Analysis provided in Appendix C-4, Exhibit C-4.2

Notes:

km - kilometer

AUF - area use factor

USEPA - U.S. Environmental Protection Agency
km? - square kilometers
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Table 6-6
Avian LOAEL TRVs
(: ~ CcoPC LOAEL (mg/kg BW/day) Source
Lead 3.26 Eco-SSL (USEPA 2005d)
Mercury (Methyl) 0.064 Heinz (1979)
Mercury (Inorganic) 0.9 Hill and Schaffner (1976)
Total PAH 325 Patton and Dieter (1989); Petroleum
Hydrocarbon Mixtures
Total PCB Congener 2.05 Sample et al. (1996) as Aroclor 1242
Dioxin/furan Congener TEQ 0.00014 Sample et al. (1996); 2,3,7,8-TCDD
Hexachlorobenzene 3.35 Vos et al. (1971)
Hexachlorobutadiene 20 ECOTOX (ref 35430) (USEPA 2007b)
- 1,4-Dichl
1,3-Dichlorobenzene 160.8 ,4-Dichlorobenzene used as
surrogate
1,4-Dichlorobenzene 160.8 ECOTOX (ref 344) (USEPA 2007b)
PCB Congener TEQ 0.00014 Sample et al. (1996); 2,3,7,8-TCDD
Notes:
LOAEL - lowest observed apparent effects level
TRV - toxicity reference value
s mg/kg - milligram per kilogram
C BW - body weight
COPC - chemical of potential concern
PAH - polycyclic aromatic hydrocarbon )
PCB - polychlorinated biphenyl
TEQ - toxic equivalent
Baseline Ecological Risk Assessment March 2013
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Table 6-7
Mammalian LOAEL TRVs

coPC LOAEL (mg/kg BW/day) Source
Mercury (Methyl) 0.0177 Sample et al. (1996)
Mercury {Inorganic) 3.54 Aulerich et al. (1974)
Total PCB Congener 0.106 ngple et al. (1996); as Aroclor

1248
Sample et al. (1996); 2,3,7,8-
PCB TE A4E-07
CB Congener TEQ 5 TCDD

Notes:

LOAEL - lowest observed apparent effects level

TRV - toxicity reference value

COPC - chemical of potential concern

mg/kg - milligram per kilogram
BW - body weight

PCB - polychlorinated biphenyl
TEQ - toxic equivalent
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Table 6-8
HQs For Wildife Receptors

corC Spotted Sandpiper Carnivorous Birds Belted Kingfisher Raccoon
Lead 0.04 - - --
Mercury (Methyl) 0.28 0.11 0.71 0.0049
Mercury (Inorganic) 0.004 0.0014 NA 0.00026
Total Mercury (Methyl & Inorganic)’ 0.28 0.11 0.71 0.0052
Total PAH 0.00016 -- -- --
Dioxin/Furan Congener TEQ, 0.05 - -- -
Hexachlorobenzene 0.11 -- 0.10 --
Hexachlorobutadiene 0.006 - - -
1,3-Dichlorobenzene 0.0008 -- 0.0022 -
1,4-Dichlorobenzene 0.0008 - - -
PCB Congener TEQ 1.0 0.51 1.7 0.16

# Sum of methylmercury and inorganic mercury HQs.

Notes:

Highlighted cells have HQ greater than or equal to 1.0

-- Not assessed; Belted Kingfisher are not assumed to incidentally ingest sediment from the Site

HQ - hazard quotient
COPC - chemical of potential concern

PAH - polycyclic aromatic hydrocarbon

TEQ - toxic equivalent

Baseline Ecological Risk Assessment
Patrick Bayou Superfund Site

March 2013
040284-01




O

O

Table 6-9
4 HQ Uncertainty Analysis
Uncertainty Uncertainty Uncertainty Uncertainty Uncertainty Uncertainty
COPC Baseline | Analysis Scenario Analysis Analysis Analysis Analysis Scenario | Analysis Scenario
1. Scenario 2 Scenario 3 Scenario 4 5 6

Raccoon
Mercury (Methyl) 0.0044 0.0044 0.0045 0.0040 0.0054 0.005 -
Mercury (Inorganic) 0.00026 0.00026 0.00026 0.00026 0.00054 0.00031 --
PC8 Congener TEQ 0.16 0.140 0.17 0.16 0.16 0.16 -
{Mammal)

Kingfisher
Mercury (Methyl) 0.7 0.60 0.62 0.49 0.71 0.71 --
Mercury (Inorganic) NA NA NA NA NA NA --
Hexachlorobenzene 0.10 0.13 0.09 0.10 0.10 0.10 --
1,3-Dichlorobenzene 0.0022 0.0020 0.0022 0.0022 0.0022 0.0022 -
PCB Congener TEQ 17 15 2.4 2.0 17 17 -
(Avian)

Carnivorous Bird
Mercury (Methyl) 0.11 0.080 0.410 0.080 0.11 0.11 0.11
Mercury (Inorganic) 0.0014 0.0014 0.0014 0.0014 0.0030 0.0017 0.0017
PCB congener TEQ 0.51 0.48 0.59 0.55 0.51 0.51 0.76
(Avian)

Spotted Sandpiper
Lead 0.04 0.04 0.05 0.04 0.04 0.04 0.04
Mercury {Methyl) 0.28 0.26 0.28 0.28 0.28 0.28 0.28
Mercury (Inorganic) 0.0040 0.006 0.006 0.0040 0.008 0.005 0.005
Total PAH 0.00016 0.00030 0.00017 0.00016 0.00017 0.00016 0.00016
Dioxin/Furan Congener
TEQ (Avian) 0.05 0.06 0.06 0.05 0.06 0.05 0.05
Hexachlorobenzene 0.11 0.08 0.11 0.11 0.11 0.11 0.11
Hexachlorobutadiene 0.006 0.010 0.010 0.010 0.006 0.006 0.006
1,3-Dichlorobenzene 0.0008 0.0015 0.008 0.0008 0.0008 0.0008 0.0008
1,4-Dichlorobenzene 0.0008 0.0015 0.008 0.0008 0.0008 0.0008 0.0008
PCB Congener TEQ 1.0 0.91 11 11 11 1.0 1.0
(Avian)
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HQ Uncertainty Analysis
Notes:
Baseline Analysis: Original fish and invertebrate species groupings; sediment concentration is weighted average of intertidal and supratidal
SWAUCs. See Appendix C-4.
Uncertainty Analysis 1: Each prey species entered into risk sheets individually; sediment concentration is weighted average of intertidal and
supratidal SWACs. See Appendix C-5.3
Uncertainty Analysis 2: All fish species grouped and all invert species grouped; sediment concentration is weighted average of intertidal and
supratidal SWACs. See Appendix C-5.2
Uncertainty Analysis 3: Original fish and invertebrate species groupings but proportions entered dependent upon catch biomass ratios;
sediment concentration is weighted average of intertidal and supratidal SWACs. See Appendix C-5.1
Uncertainty Analysis 4: Original fish and invertebrate species groupings; sediment concentration is weighted average of subtidal, intertidal,
and supratidal SWACs. See Appendix C-5.4
Uncertainty Analysis 5: Original fish and invertebrate species groupings; sediment concentration is weighted average of intertidal and
supratidal SWACs excluding the gunite channel portion of Patrick Bayou. See Appendix C-5.8
Uncertainty Analysis 6: Original fish and invertebrate species groupings; sediment concentration is weighted average of intertidal and
supratidal SWACs based on hot spot analysis. See Appendix C-5.9

HQ - hazard quotient

COPC - chemical of potential concern

PCB - polychlorinated biphenyl

TEQ - toxic equivalent

PAH - polycyclic aromatic hydrocarbon

-- Not assessed

NA - Not applicable - Belted Kingfisher are not assumed to incidentally ingest sediment from the Site
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Table 6-10
Upper and Lower Bound Area Use Factor Estimates for Wildlife Receptors
Receptor Upper Bound Home Range® | Lower Bound Home Range’ | Site Habitat’ Units | AUFower | AUFypper
Spotted Sandpiper 9.6 1.5 2.5 km 0.26 1.0
Carnivorous Bird 15 14 2.5 km 0.17 1.0
Belted Kingfisher 4.4 0.7 2.5 km 0.57 1.0
Raccoon 1.56 1.33 0.03 km? 0.019 0.023
® Taken from Table 6-5.
Notes:
AUF - area use factor
km - kilometer
km? - square kilometers
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Table 6-11
Area Use Factor Uncertainty Analysis for Wildlife Receptors
COPC Spotted Sandpiper Carnivorous Birds Belted Kingfisher Raccoon
AUFyppeg HQ | AUF gyeg HQ | AUFyppeg HQ | AUF gweg HQ | AUFypper HQ | AUFower HQ | AUFyppegr HQ | AUF ower HQ
Lead 0.12 0.031 - -- -- - -- -
Mercury (Methyl) 0.83 0.22 0.29 0.050 1.0 0.58 0.0053 0.0044
Mercury (Inorganic) 0.011 0.0028 0.0039 0.00070 NA NA 0.00028 0.00023
Total Mercury (Methyl & Inorganic) 0.84 0.22 0.29 0.051 1.0 0.58 0.0056 0.0046
Total PAH 0.00047 0.00012 -- -- -- -- -- -
Dioxin/Furan Congener TEQ 0.16 0.042 -- -- -- -- -- --
Hexachlorobenzene 0.34 0.09 -- -- 0.14 0.080 - -
Hexachlorobutadiene 0.019 0.0049 - - - - - --
1,3-Dichlorobenzene 0.0023 0.00060 -- -- 0.0033 0.0019 -- --
1,4-Dichlorobenzene 0.0023 0.00060 -- -- - -- -- --
PCB Congener TEQ 3.1 0.80 142 0.24 2.5 14 0.17 0.14
Notes:
COPC - chemical of potential concern
AUF - area use factor
HQ - hazard quotient
PAH - polycyclic aromatic hydrocarbon
TEQ - toxic equivalent
PCB - polychlorinated biphenyl
AUF ower HQ - See Appendix C-5.5
AUF jpper HQ - See Appendix C-5.6
-- Not assessed
NA - Not applicable - Belted Kingfisher are not assumed to incidentally ingest sediment from the Site
Baseline Ecological Risk Assessment March 2013
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Table 6-12

PCB Uncertainty Analysis for Wildlife Receptors

Receptor PCBTEQHQ | Total PCB Congener HQ
Spotted Sandpiper 1.0 0.14
Carnivorous Bird 0.51 0.16
Belted Kingfisher 1.7 0.92
Raccoon 0.16 0.049
Notes:

PCB - polychlorinated biphenyl

TEQ - toxic equivalent
HQ - hazard quotient

Total PCB Congener HQ - see Appendix C-5.7
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k Table 7-1 ' .
Fish Groupings for Fish Exposure Point Concentration Calculations

Fish Group
Receptor corpcC Group 1 Group 2 Group 3 Group 3 (All Species)
Mercury GM GKF, STM, PNF, SAS NA GKF, GM, STM, PNF, SAS
Fish Total PCBs GKF GM, STM, PNF, SAS NA GKF, GM, STM, PNF, SAS
is

PCDD/PCDF TEQ (Fish) GM GKF, STM, PNF SAS GKF, GM, STM, PNF, SAS
PCB Congener TEQ (Fish}) GKF GM, STM, PNF, SAS NA GKF, GM, STM, PNF, SAS

Notes:

COPC - chemical of potential concern

GKEF - Gulf killifish

GM - Gulf menhaden

STM - Striped mullet

PNF - Pinfish

SAS - Sand seatrout

TEQ - toxic equivalent

NA - Not applicable; grouping determined by ANOVA with post-hoc testing (see Section 7.1.1)
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o ' Table 7-2 f
Tissue EPCs for Fish Bioaccumulation Pathways

Chemical of Potential Concern™”
Prey Grouping
Mercury PCB Congener TEQ (Fish) Total PCBs PCDD/PCDF TEQ | Selenium®

GKF NA 0.0000072 5.8 NA NA
GM 0.15 NA NA 0.000016 NA
GM, STM, PNF, SAS NA 0.0000029 2.9 NA NA
GKF, STM, PNF, SAS 0.06 NA NA NA NA
GKF, STM, PNF ' NA NA NA 0.0000090 NA
SAS NA NA NA 0.0000013° NA
All Species 0.09 0.0000053 4.3 0.000010 1.6
¥ - All units are mg/kg ww.

® _ All totals and TEQs calculated using non-detects at 1/2 the detection limit.

- All COPC with exception of selenium based on empirical measurements in whole body tissue. Selenium EPC based on simple surface water
bioaccumulatio model. See Section 7.1.1.1 for derivation.

4_ EPC based on maximum detected value.

Notes:

GKF - Gulf killifish

GM - Gulf menhaden

STM - Striped mullet

PNF - Pinfish

SAS - Sand seatrout

PCB - polychlorinated biphenyl

TEQ - toxic equivalent

NA - Not applicable; prey grouping not indicated by ANOVA analysis (see Table 7-1)
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Table 7-3
Fish LOED TRVs
copPC LOED (mg/kg ww) Source

Mercury (Methyl) 3.8 ERED (2011)

Total PCBs 13 ERED (2011)

PCB Congener TEQ (Fish) 0.00090 ERED (2011) as 2,3,7,8-TCDD
PCDD/PCDF TEQ (Fish) 0.00090 ERED (2011) as 2,3,7,8-TCDD -
Selenium 1.9 ERED (2011)

Notes:

COPC - chemical of potential concern
LOED - lowest observable effects dose
mg/kg - milligram per kilogram

ww - wet weight

PCB - polychlorinated biphenyi

TEQ - toxic equivalent
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Table 7-4
HQs for Fish Receptors

COPC HQgr | HQgm | HQgm, stm, par, sas) | HQuakr, stm, e, sasy | HQuake, stm, eney | HQysas) | HQuaiish
Mercury (Methyl) NA | 0038 NA 0.015 NA NA | 0.024
PCB Congener TEQ (Fish) 0.0081 NA 0.0033 NA NA NA 0.0059
PCDD/PCDF TEQ (Fish) NA 0.018 NA NA 0.010 0.0014| o0.011
Selenium NA NA NA NA NA NA 0.82
Notes:

COPC - chemical of potential concern

GKEF - Gulf killifish
GM - Gulf menhaden
STM - Striped mullet
PNF - Pinfish -

SAS - Sand seatrout .

PCB - polychlorinated biphenyl

TEQ - toxic equivalent
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